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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 

1 . 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the {Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N 
10 is any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to the 
stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1-984, 1969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 100 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954. The 
sequence information can be a segment of any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 that uniquely identifies or represents the sequence information of SEQ ID NO: 1-984, 

25 1 969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 

30 to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

3 5 reverse or direct complements) according to the invention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 

1 0 expressed genes or, as well known in the art and exemplified by Vollrath et al., Science 258:52-59 
(1992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the full length protein 

1 5 coding sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO : 1 - 

20 984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

2 5 amino acid sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 
30 polynucleotideshaving a nucleotide sequence set forth in SEQ ID NO: 1-984 , 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

3 5 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutically acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

1 0 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

15 as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 

mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 

1 0 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 

1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 

detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
10 family (as set forth in Tables 4 and 11). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 

4. DETAILED DESCRIPTION OF THE INVENTION 

15 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
30 polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 

complementary sequence 3'-TCA-5'. Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 
35 strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
10 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
1 5 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 
20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 
30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 1 5 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify Or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

1 0 Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1 :24 1-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

15 Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 

Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO: 1 - 1 -984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers man there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability mat the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty -five mer would appear in a human genome 

3 5 with a single mismatch is calculated by multiplying the probability for a full match ( 1 -r-4 25 ) times the 
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increased probability for mismatch at each nucleotide position (3x25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 
10 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 
1 5 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
20 preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 
25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 
30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 
35 protein portion may or may not include the initial methionine residue. The methionine residue 
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may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as orruthine, which do not normally occur 
in human proteins. 

The term "variant"(or "analog") refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 

15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one arnino acid with 

25 another amino acid having similar structural and/or chemical properties, f. e. , conservative arnino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 

glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 

10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

15 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 

preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 

30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 

extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

15 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
(e.g. , soluble proteins) or partially (e.g. , receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P. A. and 
Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
5 In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23 -base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

1 0 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (i.e., the number of individual residue substitutions, additions, and/or deletions in a 

15 substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity . Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent. For the purposes of 
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determining equivalence, truncation of the mature sequence {e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
1 5 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 
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polynucleotide which is an allelic variant of any polynucleotide recited»above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

1 5 The present invention also provides genes corresponding to the cDNA sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 

20 be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
correspondsto any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridization conditions using any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 

25 NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
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75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

1 5 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1 -984, 
1 969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 

20 3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954, can be obtained by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. Evol. 
36 290-300 (1993) and Altschul S.F. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 

30 FASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

10 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 

1 5 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 
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amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 

10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 

1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 

20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 

25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
5 having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, in a forward or reverse 
1 0 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 

vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORE. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 
1 5 PsiXl 74, pBluescript SK, pBs KS, pNH8a, pNHl 6a, pNH 1 8a, pNH46a (Stratagene); pTrc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 
20 Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 

kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli 
35 and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
10 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 
1 5 within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
25 appropriate means (e.g. , temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat. Biotech. 17:870-872 (1999), incorporated herein by 
30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 
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4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949^3954, or fragments, analogs or 
5 derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

10 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 

derivatives and analogs of a protein of any of SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

15 of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 

20 translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 

30 using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
5 inosine, N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methyl guanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-memoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5 '-methoxycarboxymethyluracil, 5-methoxy uracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 

15 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anorneric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids with complementary RNA in which, contrary to the usual (3-units, the 
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strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et al. 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al. (1987) 
FEBSLett 215: 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 
IVS RNA can be constructed in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et al. U.S. Pat. No. 4,987,071 ; and Cech et al. U.S. Pat. No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
a pool of RNA molecules. See, e.g., Bartel et al, (1993) Science 261:141 1-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. et al. (1992) Ann. N. Y. Acad. Sci. 660:27-36; and 
Maher ( 1 992) Bioassays 14:807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al. (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al. (1996) above; 
Perry-O'Keefe et al. (1996) PNAS 93: 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 
example, PNAs can be used as antisense or antigene agents for sequence- specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g. , in the analysis of single base pair mutations in a 
5 gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 
primers for DNA sequence and hybridization (Hyrup et al (1996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g. , to enhance their 

10 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

1 5 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al. (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5'-(4-memoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al. (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al. (1996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3' PNA segment. See, Petersen et al. (1 975) Bioorg Med Chem 
Lett 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides {e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al., 1989, Proc. Natl. Acad. Set U.S.A. 86:6553-6556; 
30 Lemaitre et al, 1 987, Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No. W088/098 1 0) or 
the blood-brain barrier (see, e.g. , PCT Publication No. W089/1 01 34). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization, triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 



4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. W09 1/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 

expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

15 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 

20 SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
35 may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et aL; International Application No. 
PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 
5 PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 the nucleotide sequences set forth in SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceuticaily acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

15 and immuno-affinity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 

similar to those of purified proteins but into which modification are naturally provided or 
deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 

selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 
10 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 
20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 
25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed. " 

The protein of the invention may be prepared by culturing transformed host cells under 
30 culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immuno affinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
10 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
15 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 

other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 

antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

30 steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTDDE IDENTITY 
AND SIMILARITY 

32 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

10 (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 
protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
35 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiative disorders, e.g., cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 

10 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g. , by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

15 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1 992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

1 0 Other methods inhibiting expression of a protein include the introduction of antisense 

molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

1 5 The present invention still further provides cells genetically engineered in vivo to express the 

polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

20 Knowledge of DNA sequences provided by the invention allows for modification of cells to 

permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 

25 operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 
International Publication No. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase)and/or 

3 0 intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

3 5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue- specific negative regulatory element. Alternatively, the 

1 5 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,07 1 to Chappel; 

30 U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. PCT/US92/09627 
(WO93/09222)by Selden et al.; and International AppUcationNo. PCT/US90/06436 
(W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 
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In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
1 5 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 
20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
25 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the level of expression of the 

polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
10 confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

15 identified herein. Uses or activities described for proteins of the present invention may be 

provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protein expression or target protein 

activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 

30 helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 

35 4.10.1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 

1 5 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 

screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
5 such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 

particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

10 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

1 5 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 

25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 

30 et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
5 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Iinmunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-1211, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 l~Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1 99 1 ; Measurement of mouse and human Interleukin 
9~Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol lpp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1 980; Weinberger et al., Eur. J. Imrnun. 1 1 :405-41 1 , 1981 ; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 

tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 

cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 

effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 

specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 

3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

1 0 inflammatory protein 1-alpha (MIP-1- alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature ceil type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

15 for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

30 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 
promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1 997)). Alternatively, directed differentiation of stem cells can be 
accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 
biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 
growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 

treat consequent myelo-suppression; in supporting the growth and proliferation of 

megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 

various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 

hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 

hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 

those usually treated with transplantation, including, without limitation, aplastic anemia and 

paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 

transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 

as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

15 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-5911, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E. 3 Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

35 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
1 5 periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 
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The compositions of the present invention may also be useful for proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 

nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 

involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 

5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 

peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 

lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 

accordance with the present invention include mechanical and traumatic disorders, such as spinal 

10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 

resulting from chemotherapy or other medical therapies may also be treatable using a 

composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
15 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 
25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
30 International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
W09 1/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Hearing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 

10 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 

and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

15 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, grafit-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 

using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1 998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
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test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 

15 limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositions of the invention on the development of that disease. 
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Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
5 reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 

10 autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 

15 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 

20 infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 

25 patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

30 A polypeptide of the present invention may provide the necessary stimulation signal to T 

cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 

35 MHC class I alpha chain protein and (3 2 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
5 an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 
1 0 The activity of a protein of the invention may, among other means, be measured by the 

following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 

1 5 Wiley-Interscience (Chapter 3 , In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol. 135:1564-1572, 1985; Takai et al, I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 

20 Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 

25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 

35 dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 
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et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et aL, Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
5 Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Dar2ynkiewicz et al., Cytometry 

10 13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorc2yca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1 :639-648, 1 992. 

Assays for proteins that influence early steps of T-cell commitment and development 

15 include, without limitation, those described in: Antica et al., Blood 84:1 1 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:111-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

25 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91:562-572, 1972; Ling et al, Nature 321:779-782, 1986; Vale et al., Nature 
5 321 \116-119, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 

15 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectly, the directed orientation or movement of such cell population. 

Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that' induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 

Therapeutic compositions of the invention can be used in the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 

tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 

hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

1 5 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti -cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of the invention include: Actinomycin D, Ammoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkmgton et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTQR/LIGANB ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 



15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 

20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 

25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 

35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 282:63-68 (1998). 
5 Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 

organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 

1 0 For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
Biotechnol. 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol. Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1): 1 14-19 (1997); Dorner et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 

1 5 modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either ceil/animal death or prolonged survival of the animal/cells. 

20 The binding molecules thus identified may be complexed with toxins, e.g., ricin or 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

25 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 

30 expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 

35 that modulate (i. e., increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The response of the two cell populations to the addition of 
ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 
inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1 , 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
10 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 

20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated hi a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 

25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 
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(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 
10 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

1 5 (viii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immuno deficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

20 system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 

choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1990, J. Neurosci. 10:3507-351 5); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 

well as other components of the nervous system, as well as disorders that selectively affect 

neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 

muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

1 0 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 

(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 

1 5 activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 

20 effecting biorhyfhms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 

30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 
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The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

10 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

1 5 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1 983, 
Science, 219:56, or by B. Waksman et ah, 1963, Int. Arch. Allergy Appl. Immunol., 23:129. 
35 Induction of the disease can be caused by a single injection, generally intradermally, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 

The procedure for testing the effects of the test compound would consist of intradermally 
injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about COl^g/kg to 100 mg/kg of body weight, with 
the preferred dose being about 0.1u.g/kg to 10 mg/kg of patient body weight. For parenteral 
administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
5 including without limitation from recombinant and non-recombinant sources and including 

antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

1 0 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, 
IL-13, IL-1 4, IL-1 5, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or other active ingredient of the 

invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
10 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti -thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will, be targeted to and taken up selectively by the 
1 0 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
1 5 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 

25 dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or • 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 
other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 
barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 

1 5 invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g. , by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
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solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

1 0 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

15 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 
polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 
5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, txialkylamine, dialkylamine, 
monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 

1 5 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

35 attending physician will administer low doses of protein or other active ingredient of the present 
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invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 ug to about 100 mg (preferably about 0.1 ug to about 10 mg, more preferably 
about 0.1 u.g to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 
10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
1 5 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 
25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and poly anhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 
35 glycolic acid in the form of porous particles having diameters ranging from 1 50 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 

1 0 The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1 - 1 0 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

1 5 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-P), and 
insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject. Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC 50 as determined in cell culture (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD 50 (the dose lethal to 50% of the 
population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD 50 and ED 50 . Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 
of circulating concentrations that include the ED 5 o with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 
individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 
5 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 
10 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 jag/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0. 1 ^ig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

1 5 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

20 The compositions may, if desired, be presented in a pack or dispenser device which may 

contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 

25 appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a t>, F a b- and F( a b)2 
fragments, and an F a b expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 

35 by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGi, IgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, J. 
Mol. Biol. 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

10 recombinant^ expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

1 5 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immuno affinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
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binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature , 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, me lymphocytes can be immunized in vitro. 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 
are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice . Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 
Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 
medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. , 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications , Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 
art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem. , 107 :220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 
example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further comprise 
humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature , 332:323-327 (1988); Verhoeyen et al., 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol. . 

15 2:593-596(1992)). 



5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. , 227:381 (1991); 
Marks et al., J. Mol. Biol. . 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

1 0 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

35 an expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F ab expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F ab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
may be produced by techniques known in the art including, but not limited to: (i) an F (a b')2 
fragment produced by pepsin digestion of an antibody molecule; (ii) an F a b fragment generated 
by reducing the disulfide bridges of an F (ab ')2 fragment; (iii) an F ab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature , 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al, 1991 EMBO. J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
5 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 



According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

10 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

15 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

20 prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

25 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 



30 coupled to form bispecific antibodies. Shalaby et al, J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 




Additionally, Fab' fragments can be directly recovered from E. coli and chemically 



35 



overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
10 heavy-chain variable domain (V H ) connected to a light-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the V H and V L domains of one fragment are forced to pair with the complementary V L and V H 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
15 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 
20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD 16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 
25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOT A, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

1 0 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

15 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
212 Bi, m I, ,31 In, 90 Y, and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridylditbiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
1 0 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
5 identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 

10 al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

15 As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 

20 computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 

25 invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 

30 fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith- Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOL YPEPTIDEI A) . A 

35 skilled artisan can readily recognize that any one of the available algorithms or implementing 
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software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which, is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

15 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 15241:456 (1988); and Dervan 
25 et al., Science 25 1 : 1 360 (1 991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 
detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 
antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 
employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

10 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

15 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 



30 



4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 
encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORP of the present 
invention, or nucleic acid of the invention; and 
5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

15 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 
comprise contacting a compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 

35 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 

10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

15 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

20 Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
3 5 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

10 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

15 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265: 198 If). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides,^., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1 990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagata et al, 1985; Dahlen et al, 1987; Morrissey & Collins, (1989) Mol. Cell 

10 Probes 3(2) 189-207) or by covalent binding of base modified DNA (Keller et al, 1988; 1989); all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1 994) Proc. Natl. Acad. Sci. USA 91 (8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 

1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoramidate bond, allowing immobilization of more than 1 pmol of DNA 
25 (Rasmussene/fl/., (1991) Anal. Biochem. 198(1)138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussen et al., (1 991 ). In this technology, a phosphoramidate bond is employed 
(Chu et al., (1983) Nucleic Acids Res. 1 1(8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidate bond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidate bond, the oligonucleotide terminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 min. at 95°C and cooling on ice for 1 0 min. Ice-cold 0.1M1 -methylimidazole, 
pH 7.0 (1-Melm7), is then added to a final concentration of 10 mM 1-Melm 7 . A ss DNA solution is 
then dispensed into CovaLink NH strips (75 ul/well) standing on ice. 
5 Carbodiimide 0.2 M 1 -ethyl-3-(3-dimethylacninopropyl)-carbodiirnide (EDC), dissolved in 

10 mM 1-Melm 7 , is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3 '-reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotection may be 

20 employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
Fodor et al. (1991) Science 251(4995) 767-73, incorporated herein by reference. Probes may also 
be irnmobilized on nylon supports as described by Van Ness et al. (1 991 ) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotide to a nylon support, as described by Van Ness et al. (1 99 1 ), 

requires activation of the nylon surface via alkylation and selective activation of the 5'-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al, (1994) PNAS USA 91(1 1) 5022-6, incorporated 

3 0 herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized array s, utilize photolabile 
5'-protected N-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 
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4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al. (1 989) describes 
5 three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in M 1 3 , plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 100-1000 ng of DNA samples may be 
1 0 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al. (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al (1990) Nucleic 
1 5 Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and en2ymatic DNA 
fragmentation methods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cv/JI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 1 9 (2688 base pairs). Fitzgerald et al (1 992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI* * digest of pUC 1 9 that was size 

3 0 fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 

35 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturationof the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a micro titer plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By offset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 

1 5 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96- well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8 x 1 2 cm membrane. 

Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
30 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
into groups of similar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosy stems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
Amplification of cDN A Ends) was performed to further extend the sequence in the 5 ' direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQ ID NO: 1969-2951 , 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 
used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq' s database containing EST sequences, dbEST version 1 1 4, gb pri 
1 1 4, and UniGene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BLASTN hit to the 
extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their corresponding nucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 



97 



WO 01/57190 PCT/U SO 1/04098 

6 and 8 also indicates the method by which the polypeptide was predicted. Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
http://fasta.bioch.virgirna,edu ) which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides ( W.R. Pearson, Methods in Enzymology , 1 83 :63-98 
5 (1990), herein incorporated by reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositionalproperties (CVBurge and S. Karlin, J. Mol. Biol, 268:78-94 
(1997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

5.3 EXAMPLE 3 
Novel Nucleic Acids 

1 5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), full length gene cDN A sequences 

and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready , ed-ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide sequences are shown in the 
Sequence Listing as SEQ ID NO: 1-351. The amino acids are SEQ ID NO:985-1335. 
Table 1 shows the various tissue sources of SEQ ID NO : 1-351. 

The nearest neighbor results for SEQ ID NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 

25 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1-351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 

30 Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also disclosed by 

10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokaryotic and eukaryotic signal peptides and prediction of their cleavage sites" 
Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 

1 5 and the maximum score and mean score associated with that signal peptide. 



5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 7, gb pri 1 17, 
UniGene version 1 1 7, Genpept release 117). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
5 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

10 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

1 5 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLE 5 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
25 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using F ASTY and/or BLAST against Genbank (i.e., dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 118, Genpept release 1 1 8). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
30 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO:1751-1914. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
1 0 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
15 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novell Nucleic Acids 

3 0 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 8, gb pri 1 18, 
UniGene version 118, Genpept release 118). Other computer programs which may have been used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed- ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 93 1-965. The corresponding 
amino acid sequences are shown in SEQ ID NO: 191 5-1 949. 
5 Table 1 shows the various tissue sources of SEQ ID NO: 931-965. 

The nearest neighbor results for SEQ ID NO: 93 1-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
1 5 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 9, gb pri 1 19, 
UniGene version 1 1 9, Genpept release 119). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hy seq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ ID NO:1950-1958. 

Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 
The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 



peptide. 

5.8 EXAMPLE 8 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) or C AP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 1 20, Genpept release 120). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ IDNOS:975-984. The corresponding 
amino acid sequences are SEQ ID NO.T959-1968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 1 20, Genpept release 1 20). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
5 Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
10 reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

15 Tables 5 and 1 3 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 11 25 49 65 75 114 141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 112 114-115 117 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-110 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190 202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 
624 630-632 635 637 650 658 663-664 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 

no a ion ifti onr* oao OAC Q 1 'J on 010 
784 7oy lv5 /yy oUZ-olD olJ 81 /-5lo 

822 824 829-831 837 839 845 848 856 

859-860 864 871-872 875-876 881 887 

896-897 901 903 907 910-911 925 930 

933 943-944 947 952-953 958 962-963 

965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 

OA/1 n/:i Tin n f\c in *20'3 I^Q TflH TO'I 

2U4 Zo3 115 JUj 5 12 jZj jjs JoU joj 
395-396 403 420 428-429 431 461 542 
583 586 606-607 61 1 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 

ljl 1o4 10*+ ZZ^f Z/D JJO JJV jjH jOI- 

363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 811 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41_42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
?S4 960-964 970 272-274 278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 
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403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 71 1 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 

COO BOA 80Q 870 870 87zl 87^ 841 8A7 
oZZ oZO oZy-ojV oJZ oJH-ojD oH 1 oh j 

BzK 8^6 8<;B S'nO 861 R6A 866 870 870 

876 880 887 88^ 887 807-808 009 006- 
o / u oov ooj ooj oo/ 07J 070 y\j&* y\j\j- 

916 918 921 925-926 930-931 933 942- 
943 946 948 950-951 953-954 958-960 
962-965 967 969-970 972 977 


3-dult br3.in 


Clontech 


ABR01 1 


57 196 270 304 344 436 834 


adult brain 


BioChain 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ARROI 7 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319 322-323 331 341 346 348 
371 374 388 391 394 399 401 409 41 1 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 

*\77 ^7Q SC7 ^80 601 60^ 610 600 601 
31 j j/y 38/ JO? OU1-OUJ OJ.Z OZU-OZ1 

624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes 


Strategene 


ADP001 


4 28-29 69 93 1 14 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- . 

">cn nfl-i nni nnA 077 too 107 oni m/l 
ZbZ ZOJ ZI5-Zl a t Zl 1 ZoZ Zy 1 5\JY JU4 

312 314 326-327 361-362 371 374 388 
394 401 403 405 41 1 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 
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693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 711 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GIBCO 


AKD001 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-110 114- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 211-212 216- 
217 219 221 223-224 229 232-235 244 
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247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416 418-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 

S^7 RA7 QA'X RA^ R4R R^Q R£1 R£9 
oj / ojy of-Z-of j of J 848 OJ7 oOl-oOZ 

864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 

f-\ "X A1 7 61 R A91 f\T\ fiOA. fiRR 
DlJ Ol /-OJ.O 0^.1 OZj-OZH Ojj djj Ooo 

690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 110 114- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
619-620 623 626-628 638 658 679 681 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 
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967 


lymph node 


uiontecn 


A T Mftft 1 


~i in i in i Af\ i An i 68 i Q6 ooq i o^o 
d i\j i iu mo iou loo iyo zvy zz\ zoy 

278 301 336 348 394 405 411 420 422 

459 464 474 485 503 506-507 532 563 

582 619 623 630-631 642 669 684 697 

713 715 727 747 767 769 789 825 839 

842 849 887 896 913 921 925 


young liver 


GIBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 

df\A izr\z cn con ^OO S.OA ^"X*> 
jU4-jUj jJ / jZV-jZZ jZ*t jjU jjZ-djj 

547 551 563 581 583 610-611 621 624 
635 643 691 708 711 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-911 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 

cnn C«T C/JO C71 SH"! <;7^ <SO 

ISI ^QA ^Q<\ 6ftd. ^n*\ 6f)R 61ft 691 6"2.ft 
jo/ jy'f-jyj out-ouj ouo oiu ozi oju- 

631 634-635 637 657 664 690 693 699 

723 726 745 751 763 767 784 793 811 

822 845 848 852 856 861-862 864 892 

899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 

oon -a-ai -2-3.0 too o/ii -240 riAA -240 
iZy jji-jdZ jjj-jjO jII-jhZ jHH jho 

354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399 401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 
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482-484 488 490 492-496 498 500-504 
506-509 511 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 
943.944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
71 1 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DNA 
from BAC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 




^0 ftft 71 111 1 4^-1 44 1 4.8 1 60 901 70Q 

223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 21 1 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388.394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449-450 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 511 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 71 1 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 41 1 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 811 
813 818 832 840 842 849 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLN001 


22 37 67 97 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 1 6 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 1 6 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106 108 1 10-1 1 1 1 17- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



' The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 
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779-780 784 788 810-81 1 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184 203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304 308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 

704 lQf\ 8(Y? SO - } 811 817 818 891 894 

827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 

LIUUCs 1IUJX1 LUC 

short arm of 
chromosome 8 


Genomic 

DIM A from 

Genetic 
Research 


EPM001 


324 515 640 


e s ophagus 




DoUUUZ 


Q7 10^ 198 "371 4.74 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 

S4Q 6S1 747 7S4 761 780 787 848 870 

887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 61 1 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 
835 843 845 856 859 864 867 876 880 
885 887 890 893-894 896 913 918 926 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-743 745 748-749 753 
768-769 793 797 829-831 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208-209 211 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 
509 517 520-521 532 547 553 558 567 
569 587 596 608 610 613 619 622 626- 
627 642 679 734 745 81 8 843 887 896 
903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19 474 726 903 


fetal kidney 


Invitrogen 


FKD007 


3 118 186-187 230 244 271 432 887 969 


fetal lung 


Clontech 


FLG001 


69 132-133 156 168 208-209 217 267 269 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 168 186- 
187 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 



116 



WO 01/57190 



PCT/USO 1/04098 









605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 21 1-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 311- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389 394-396 
398-399 401-41 1 413-414 416 418-421 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
711 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 81 1 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-91 1 913 916 918 923 928 930- 
931 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200 204 
2 1 2 2 1 4 2 1 6-2 1 8 223 -224 226-23 0 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-411 413 418- 
421 429 431 439-440 442-444 451-452 
457 462.-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 71 1 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
186-187 195 200-201 209 217 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 411-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 

£ A A s: A £ £LC A £/lC £HC\ Cld TIC *7T7 T)n 

644 646 664-665 669 679 715 l\l llv 
726 745 748 751 769-770 782 791 794 

nc\n OO/I OOA 001 OAC Q AH OCT O^O C7A 

797 824 oiU-oJl «4->-o4/ odZ ojy o/U 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 27 32 37 67 72 83 99 112 121 138 167 
174 177 186-187 190 203-204 211 215 
230 252 259 312 374 403 406 409 457 
a/:i ao< «r\^ <n coo cin kac\ s.aa 

549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911 923 948 967 
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fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
811 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 111-112 115 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


fetal skin 


Invitrogen 


FSK002 


3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 


fetal spleen 


Bio Chain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 
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fetal brain 


GIBCO 


HFB001 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 110 114 117-119 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 711-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
896-897 900 906-907 910-911 918 921- 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 

A A 1 AAA AAC A CI A C £L A CLC\ ACS. AHA AHCl 

441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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613 616-618 
635 637 641 
663-664 676- 
711 720-722 
748 754 765- 
786 789 791 
813 818-819 
837 839 842- 
867-869 875- 
896 903 907- 
930-932 936 
970-973 977- 



620 622 
643-644 
-677 689 
.724 730 
•766 768- 
796 798 
822-824 
843 845 
-877 879 
911 913 
939 943 
-978 982 
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624 629-632 634- 
650-651 653 661 
693 695-698 708 
732 735 740 745-. 
-769 779-781 785- 
800-803 807 811- 
830-831 834-835 
854 856 858 864 
881 887 892-894 
916 919-920 925 
946-947 953 958 
984 



infant brain 



Columbia 
University 



IB2003 



3 12-13 21 27-29 32 39 49 69 72 82 91 
113 116 126 128 132-133 142 144 156 
176-177 184-185 188 194 208 212 223- 
224 228 230 244 255 259 267 270 273 
276 293-294 312 320 326-327 337 342 
346 354-355 358 361-363 382 388 390 
394 396 399 402 420 425 431 442 462 
474 482 484 488 495-496 510 520-522 
524 529 540-541 549 563 582 586 588- 
589 596 600-603 606-607 612 617-618 
620-621 632 647 650 679 720-722 724 
735-736 746 751 754 769 785-786 793 
800 807 811-813 818-819 822 824 831 
834 838-840 843 856 864 892 896 907 
919-920 925 930-931 936 947 950 957 
973 982 



Columbia 
University 



IBM002 



16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 



infant brain | Columbia 
University 



84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911 925 931 



lung, fibroblast 



Strategene 



LFB001 



lung tumor 



Invitrogen LGT002 



3 11 25 49 65 75 
190 198 209 217 
269 274 277 282 
334 336 352 372 
453 464 470 481 
539 581 584 617 
688 691 745 752 
848 876 887 953 



114 141 156 
224 229 234- 
284 303 308 
396 398 412 
492-494 508- 
-619 621 628 
761 768 794 
967 973 



160 172 
235 267 
312 320 
414 437 
-509 532 
633 643 
822 837 



1 3 9-10 12-13 20 31 38 41 46 48 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200 203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 
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294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 311 314 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 3 9 11 18-19 21 23-25 27 31-34 39 41- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 1 10 115-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200 203-204 
209 21 1-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 
460-461 468-471 474 476 479-482 484 
492-494 496-498 500 506-510 516-517 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
1 580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


V^lUIlLCt/Il 




1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 411-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 761 767 769 775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG001 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194 200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650^657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 

76Q 779 773 7RS-7R6 703 706-707 R19 

821-824 830-833 837 848 856 859 861 
864 868-870 876-877 887 891 893-894 
898 903-904 907-911 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 
cells 


Strategene 




Q 6^ 87 09 1 06 113 1 49 1 46 1 ^6 1 79 1 76 

191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 


NTU001 


19 33-34 42 70 82 87 109 115 126 146 
1 79 1 1 RR 1 04 91 9 9S*> 960 974 9R3 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 

<;30 ^70 ^R9_^R3 610 61 7-61 R 636 643 

6^R 739 740 765 769 784 701 703 700 
ujo / jZi i <-\\j /uj / \jy / o*r tyi tyj iyy 

802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 

44Q 4<^0 4^3 4R0 AHA 4.00 4QQ SOO S03 

505-506 523 537 543 564 583 602-603 
61 1 619 623 643 650 697 71 1 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 

900 310 314 339 341 3^4 3R4 304 401 
Z.yy j l\J jIt- jjZ j^x jJt Jot jyH ^fUJl 

420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-911 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 

9ftQ 939 948 9^4 960 9Q9 9Q4 363 377 
ZUy L5Z Z"rQ Zj*¥ ZOy Zyz. ZyH jOj ill 

395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 



124 



WO 01/57190 



PCT/U SO 1/04098 



salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SIN001 


3.4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 37<5 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 
525 547 560 580-581 588 599 602-603 
612 624 643 711 731 733-734 757 761 

760 774-77S 794. 894- 864- 904 906 91 0- 

911 913 948 953 959 976 984 


skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 267 282 308 
410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
^OA ^7 ^3Q S^R ^81 ^86 604-60S 61 1 
619 623 630-631 633 656 663 71 1 715 

lOO 736 740 741 761 767 769 776-778 

1 //y / JO m-\J-l L rl /Ol I \> 1 1 \jy 1 1 \J- 1 IO 

780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 

461 ^R 61 O 71 S 797 809 876 947 967 
H-D 1 jjo Olu / l-J / y i o\jy o / \j y~r / y\ji 


stomach 


Clontech 


STO001 


35 114 130-131 144 155 176 189 206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199 224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THTVf on 1 
1 jnuLviuu 1 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 121 129-131 141 151 159-160 
208 21 1 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 61 1 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-1 1 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 112 115 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 61 1 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 6^84 686-693 697 713 717 720 
728 740 746 749 760-762 767 771 775 
794 797 804 808 811 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 113 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 21 1 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354 358 
373 377 381-382 387 394 398 401-402 
405-406 409-412 416 422 425-427 429- 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 

RPH R13 R1R-R1Q R9? 8^1 R^7 R4"3 R4^ 

OL/J Ol J 010-017 OZZ OJl O J 1 OtJ OtJ 

848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 
919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 
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267 270 297 305 314 352 413 426-427 
466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


4 9 18 37 63-64 74 108 114-115 130-131 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400 403 406 411 425 431 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


3094 


98 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -21 to 
782) 


4112 


100 


4 


AF1 10640 


Homo sapiens 


orphan seven-transmembrane 
receptor 


344 


100 


5 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7879. 


158 


72 


6 


W85607 


Homo sapiens 


Secreted protein clone da228 6. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
hDRR4. 


884 


88 


8 


Y 15227 


Homo sapiens 


Leul 


391 


100 


9 


Y28817 


Homo sapiens 


pt326 4 secreted protein. 


3338 


100 


10 


X92106 


Homo sapiens 


bleomycin hydrolase 


2445 


100 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isoform 


5145 


100 


16 


Ml 6653 


Homo sapiens 


pancreatic elastase IIB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fucosidase, alpha-L-1, tissue (EC 
3.2.1.51, alpha-l-fucosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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SEQ 
ID 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


23 


Y55935 


Homo sapiens 


Human K-HS2 protein. 


4781 


99 


24 


Y55935 


Homo sapiens 


Human KJHS2 protein. 


2807 


100 


25 


AC024792 


C aenorhabditis 
elegans 


contains similarity to TR: 095029 


463 


31 


26 


Y07972 


787 


Human secreted protein fragment 


1540 


100 


27 


X97630 


Homo sapiens 


serine/threonine protein kinase 


3781 


98 


28 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3514 


68 


29 


AF1 50755 


Mus musculus 


microtubule-actin crosslinking factor 


3725 


70 


30 


Z38011 


Mus musculus 


DMR-N9 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 


AF037256 


Mus musculus 


ES2 protein 


2260 


91 


33 


S62140 


Homo sapiens . 


TLS=nuclear RNA-binding protein 


2917 


100 


34 


S62140 


Homo salens 


T"LS = nuclear RNA-binding protein 


2890 


98 


36 


AB038237 




G protein-coupled receptor C5L2 


1767 


100 


37 


D79994 


Homo sapiens 
omo sapiens 


v^osiim° ankyrin ° f Cnromat ' um 


6089 


99 


38 


X63380 


Homo sapiens 


serum response factor-related protein 


1966 


99 


39 


AL022072 


Schizosacchar 
omyces pombe 


lipoic acid synthetase 


1067 


61 


40 


J03930 


Homo sapiens 


alkaline phosphatase 


2751 


100 


41 


AF132968 


Homo sapiens 


CGI-34 protein 


1088 


98 




AL1 17637 


Homo salens — 




2208 


100 


— 43 — 


AL021393 


Hom° SaP - 6nS — 


bK747E2.1 (novel protein) 


1526 


100 


— 44 — 








1886 


100 


— 45 — 


AC002464 


Hom° SaP - er> g — 
omo sapiens 


organic cation transporter- 50% 

similarity to JC4884 (PID:g2143892) 


2423 


100 


46 


W78245 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 19. 


1949 


100 


47 


Y41765 


Homo sapiens 


Human PRO1083 protein sequence. 


3604 


100 


48 


AF097330 




HI chloride channel; p64Hl; CLIC4 


1305 


99 


50 


U09413 


Homo sapiens 


zinc finger protein ZNF135 


1361 


57 


51 


AF061812 


Homo sapiens 


keratin 16 


2374 


100 


— |i — 


WDJDO 1 




cad^erin Yo^^ PrQte ' n 


1326 


99 




AB035303 


Hom° SaP ' SnS — 
— orno sapiens — 




4094 


100 


— sd — 


A 12022 


construct 


M g 


485 


100 


55 


AL121897 


Homo sa iens — 


bA392M18.3 (KIAA0180) 


1867 


100 


56 


Y73330 


Hom° SaP 'ens — 
omo sapiens 


HTRM clone 397663 protein 


818 


96 


57 


AF151018 


Homo sapiens 


HSPC184 


955 


100 


58 


AF 125042 


Homo sapiens 


bisphosphate 3 '-nucleotidase 


* 1586 


100 


59 


AF 118670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


60 


X04494 


Homo sapiens 


precursor polypeptide 


|_ 1903 


100 


61 


AF208865 


Homo sapiens 


EDRF 


528 


100 








DAD-1 


567 


100 


63 


AF260665 


Homo sapiens 


histone acetyltransferase 


1510 


100 






Homo sapiens 






96 


— 63 — 




Homo sapiens 


ras-related small GTPase RAB18 


Hf73 


100 


66 


Y94950 


Homo sapiens 


Human secreted protein clone 
dhl073 12 protein sequence SEQ ID 
NO: 106. 


348 


100 




Y 82744 


Homo sapiens 


associated protein (DRASP). 


1028 


100 


68 


Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 
(similar to S. cerevisiae YER082C, 
M. sexta MNG10 and C. elegans 
F28D1.1) 


3196 


100 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


ID 


NUMBER 






WATERMAN 


IDENTITY 










SCORE 




70 


AJ2763 16 


Homo sapiens 


zinc finger protein 304 


1751 


52 


71 


Y 183 14 


Homo sapiens 


paraplegin-like protein 


4146 


99 




AF1 57028 


H°mo salens 


protein phosphatase methylesterase- 1 


2017 


100 


— 7"S — 


Y7 1 082 


omo sapiens 




1765 


99 








(BAL) protein. 






— 75 — 


AF225420 


Homo sa iens — 


AD025 


734 


100 


— if, — 




Homo sapiens 


T^^oc'^o^ro^i^carboxilate 


217 


100 


— nn — 


/\r lUo4xu 


1 aK.lJ.UgU 




733 


56 








syntiiase CyC ° Pr ° Pa 






— 70 — 


G01349 


HomoTa iens 
omo sapiens 


Human secreted protein, SEQ ID 


650 


99 








NO: 5430. 






70 


AT 

AL1 17635 


— : 

Homo sapiens 




922 


99 


3T 




Homo sapiens 


dJ108Kl 1 .3 (similar to yeast 


865 


77 








suppressor protein SRP40) 






82 


AF183414 


Homo sapiens 


hemin-sensitive initiation factor 2a 


3231 


99 








kinase 






83 


GO 1 143 


Homo sapiens 


Human secreted protein, SEQ ID 


495 


98 








NO: 5224. 






84 


U03985 


Homo sapiens 


N-ethylmaleimide-sensitive factor 


3744 


99 




Y 17791 




VAX2 protein 


1496 


100 


87 


AF263538 


Homo sapiens 


growth differentiation factor 3 


1944 


99 


88 


Y 19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


... 89 




Homo sapiens 


HSPC144 


1 185 


100 


90 


AF161493 


Homo sapiens 


HSPC144 


856 


100 


91 


B25780 




Human secreted protein SEQ ID 


647 


41 


92 




Mus musculus 


Mg ^ 3 r-. rrr — 7-. prj-o 


1007 


89 


93 


AF172854 


Homo sapiens 


cardiotropnin-liKe cytokine \^L,y^ 


1 197 


98 


94 


AL3901 14 


Leishmania 


extremely cysteine/valine rich 


223 


29 






^BEL : 








._ 

95 


AJtJUlOOOD 


Arabidopsis 


contains similarity to adenylate 


287 


38 






thaliana 


kinase~gene id:MCA23 . 1 8 








A PAA? CO C 


Homo sapiens 


F22 1 62 1 


1855 


96 


97 


B20997 


Homo sapiens 


Human nucleic acid-binding protein, 


3836 


99 






XT. , ADD 1 

NUAdr-1. 






98 


AJ006692 


Homo sapiens 


ultra high sulfer keratin 


507 


70 


99 


AF 172264 


Homo sapiens 


TraI2 and NCK. interacting kinase, 


6942 


99 








splice variant 1 






100 


1239 


— — : 

Homo sapiens 


homeobox protein 


717 


100 


101 


AC004890 


Homo sapiens 


similar to zinc finger proteins^ 


2154 


98 








cimilnr tn A APA1 OSfi 
Similar to /WYv^U 1 yj\j 












/■pi TV nO flAI '\T\\ 






102 


AC003682 


Homo sapiens 


IxZoojU z 


1287 


48 


103 


AF201 839 


Rattus 


dynamin Hlbb isoform 


4270 


95 






norvegicus 










Y795 1 0 


Homo sapiens 


Human carbohydrate associated 


1394 


100 






protein CRBAP-6. 






105 


Y79510 


Homo sapiens 




1209 


90 








protein CRBAP-6. 






106 


AL0yo74!s 


—— ; 

Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo sapiens 


IVletallothionein 2 


381 


100 


109 


AL034422 


Homo sapiens 


dJl 141E15.2 (novel protein) 




100 


no 


AF191338 


Homo sapiens 


anaphase-promoting complex subunit 
4 


683 


100 


111 


AL021712 


Arabidopsis 


putative protein 


185 


26 






thaliana 








112 


AF250138 


Homo sapiens 


small stress protein-like protein 


1063 


100 








HSP22 






113 


AL109976 


Homo sapiens 


dJ794I6.1.1 (novel protein) 


4176 


99 


| 114 


Y36151 


787 


Human secreted protein 


668 


100 
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SEQ 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


115 


AFl 10399 


Homo sapiens 


elongation factor Ts 


1666 


100 


116 


AF210317 


Homo sapiens 


facilitative glucose transporter family 
member GLUT9 


2052 


99 


117 


Y73328 


Homo sapiens 


HTRM clone 082843 protein 
sequence. 


931 


100 


118 


X04085 


Homo sapiens 


catalase 


2846 


100 


119 


AF147717 


Homo sapiens 


ubiquitin C-terminal hydrolase 
UCH37 


1695 


100 


120 


X73882 


Homo sapiens 


microtubule associated protein 


3801 


99 


121 


AC004882 


Homo sapiens 


similar to CAA16821 
(PID:g3255952) 


3223 


100 


222 


M93311 


Homo sapiens 


metallothionein-III 


421 


100 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


557 


94 


124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


222 


53 


125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 
reductase 


1565 


99 


126 


AB004906 


Ipomoea 
purpurea 


transposase 


146 


20 


127 


M60165 


Homo sapiens 


guanine nucleotide-binding 
regulatory protein 2 


1832 ' 


99 


128 


Y10319 


Homo sapiens 


carnitine carrier 


1592 


100 


129 


U75467 


Drosophila 
melanogaster 


Atu 


937 


36 


130 


Z21507 


Homo sapiens 


human elongation factor-1 -delta 


494 


87 


131 


Z21507 


Homo sapiens 


human elongation factor-1 -delta 


938 


100 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


6745 


100 


133 


Y58633 


Homo sapiens 


Protein regulating gens expression 
PRGE-26. 


4818 


95 


134 


M13692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


99 


135 


U72970 


Sus scrofa 


c ale ium/c aim odul in-dependent 
protein kinase II isoform gamma-B 


2723 


99 


136 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7294. 


450 


100 


137 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A 
member 24 


627 


99 


138 


AF155648 


Homo sapiens 


putative zinc finger protein 


5855 


92 


139 


AFl 4463 8 


Homo sapiens 


sphingosine-1 -phosphate lyase 


2977 


100 


140 


AFl 523 18 


Homo sapiens 


protocadherin gamma Al 


4778 


100 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 
tubulin antigen. 


5841 


100 


142 


X56667 


Homo sapiens 


calretinin 


1410 


99 


143 


X92763 


Homo sapiens 


tafazzins 


1605 


100 


144 


Y95293 


Homo sapiens 


Human GEF containing NEK-like 
kinase substrate sGNK. 


4092 


99 


145 


AF226046 


Homo sapiens 


GK003 


1198 


100 


146 


M22877 


Homo sapiens 


cytochrome c 


554 


98 


147 


AJ272212 


Homo sapiens 


protein serine kinase 


2196 


100 


148 


AB026491 


Homo sapiens 


PICK1 


2114 


98 


149 


AB01 8580 




hluPGFS 


1699 


100 


150 


X91868 


Homo sapiens 




1509 


100 


151 


AF266505 


Mus musculus 


pseudouridine synthase 3 


2135 


84 


152 


U29170 


Drosophila 
melanogaster 


ANON-23D 


883 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8156. 


567 


99 


154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 




NUMBER 






WATERMAN 


IDENTITY 


NO- 








SCORE 




155 


AF141315 


Homo sapiens 


alpha- 1,4-N- 


1842 


100 








acetylglucosaminyltransferase 






156 


AF1 10645 


Homo sapiens 


candidate tumor suppressor p33 


1294 


99 








ING1 homolog 






157 


AF159297 


Zea mays 


extensin-like protein 


238 


25 


158 


AL133325 


Homo sapiens 


dJ984P4.3 (Homeobox protein 


1437 


100 








NKX2B) 






159 


AF073298 


Homo sapiens 


small EDRK-rich factor 2 


294 


100 


160 


AC004858 


Homo sapiens 


Ul small ribonucleoprotein 1SNRP 


4032 


100 








homolog; match to PID:g4050087 






161 


AB012109 


Homo sapiens 


APC10 


990 


100 


162 


AL 162751 


Arabidopsis 


putative protein 


194 


32 






thaliana 








163 


AJ005698 


Homo sapiens 


poly(A)-specific ribonuclease 


3351 


100 


164 


AF1 17646 


Homo sapiens 


long CBL-3 protein 


2547 


99 


165 


AC004002 


Homo sapiens 


similar to ciliary dynein beta heavy 


5065 


100 








chain; 78% Similarity to P23098 












(PID:gl 18965) 






166 


Ml 0942 


Homo sapiens 


human metallothionein-Ie 


381 


100 


167 


AF1 26484 


Homo sapiens 


CARD4 


4961 


100 


168 


AF161518 


Homo sapiens 


HSPC1 69 


1604 


100 


169 


M64983 


Homo sapiens 


fibrinogen beta chain 


2482 


100 


170 


M64983 


Homo sapiens 


fibrinogen beta chain 


2679 


100 


171 


M58514 


Gallus gallus 


fibrinogen beta chain 


1059 


78 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


786 


100 


173 


AC004774 


Homo sapiens 


Dlx-6 


923 


100 


174 


Z98974 


Schizosacchar 


putative vacuolar protein sorting- 


185 


31 






omyces pombe 


associated protein 






175 


X56203 


Plasmodium 


liver stage antigen 


283 


23 






falciparum 








176 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


177 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


178 


AC024796 


Caenorhabditis 


contains similarity to TR:076167 


221 


27 






elegans 








179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


180 


AF151803 


Homo sapiens 


CGI-45 protein 


215 


28 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 


283 


100 








NO: 6775. 






182 


Y 17292 


Homo sapiens 


Human cell death preventing kinase 


2676 


100 








(DPK- 1 ) protein sequence. 






183 


AF234765 


Rattus 


serine-arginine-rich splicing 


148 


27 






norvegicus 


regulatory protein SRRP86 






184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 


4059 


100 








GENSCAN, FGENES and 












GENE WISE) 






187 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 


2332 


100 








GENSCAN, FGENES and 












GENE WISE) 






188 


X83543 


Homo sapiens 


APXL 


8513 


99 


189 


AF059569 


Homo sapiens 


actin binding protein MAYVEN 


3106 


99 


190 


M18135 


Rattus 


smooth-muscle alpha tropomyosin 


1306 


95 






norvegicus 








191 


AF242194 


Drosophila 


brakeless-B 


147 


52 






melanogaster 








192 


D30689 


Bacillus 


subunit of nitrite reductase 


113 


29 






subtilis 








193 


Y44984 


Homo sapiens 


Human epidermal protein- 1 . 


538 


97 
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SMITH- 
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SCORE 


% 

IDENTITY 


194 


B25679 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 1 5 SEQ ID NO:68. 


760 


100 


— 195 — 


AB020315 


787 


homologue of mouse dkk-1 gene:Acc 


1466 


100 


196 


U35730 


Mus musculus 


jerky 


2021 


75 




AT 1^fi4^f) 




dJ510O21.1 (novel protein) 


632 


100 


198 


X56203 


Plasmodium 


liver stage antigen 


512 


24 


— 199 


Y70775 


Homo^piens 


Follistatin-related protein zfsta. 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase I 


4447 


99 






elegans 


CLU-1 


1393 


46 


202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1185) 


6611 


100 


~~203 — 


X00474 


Homo sapiens 


pS2 precursor 


466 


100 


204 


AB029333 


Halocynthia 


HrPET-1 


974 


54 


205 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen 
gene 520 


998 


100 




AF071002 


Homo sa iens 


minK-related peptide 1; MiRPl 


632 


100 




AB0381 62 


Homo sa iens 


trefoil factor 2 


744 


100 


208 


U30521 


Homo sapiens 


P311 HUM 


363 


100 


J? 09 


a tjaaaoi i 


Sus scrofa 




782 


100 


210 


AxJUZ JZZ / 


Homo sapiens 


membran^ty^e's matrix 

metalloproteinase 


3545 


100 


Tj — 


API RAGOA 

/\r l OV7ZU 


___ 




2722 


100 




A "CI A^IA^ 


omo sa Pj^"s 
omo sapiens — 


K-Cl cotransporter KCC4 


5624 


100 


— 

213 


U29244 


C^aenornaDuitis 


similar to human (TRE) transforming 
protein (PIR:S22157) 


602 


32 


214 


AL033538 


Homo sapiens 


dJ477H23.1 (novel protein) 


3195 


100 








muscle determination factor 


1262 


100 






Homo salens — 


ribosomal protein L26 homolog 


739 


100 




AruUO / j 1 


Homo salens — 


ES/130 


4793 


99 




A Rnn^R^o 

JADUw i oJy 


Homo sapiens — 


KIAA0399 protein 


3559 


99 


219 


AK026291 


Homo sapiens 


unnamed protein product 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide CHI -9al 1-2. 


5851 


97 


222 


Z67996 


Homo sapiens 


tenascin-R (restrictin) 


7186 


100 






Homo sapiens 




846 


100 








atopy related autoantigen CALC 


1611 


99 


2 




G°ilus S ^llus S 


hepatocyte nuclear factor 1 a 
dimerization cofactor isoform 


443 


81 




AK026256 


" Homo sapiens 


unnamed protein product 


866 


98 


227 


Z69368 


Schizosacchar 


nuf2-like coiled-coil protein 


230 


25 






Homo sapienT 


ABCA1 


11763 


99 


229 


AF161384 


Homo sapiens 


HSPC266 


2006 


98 




Y 16270 


Homo sapiens 




1951 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 
HP10412-encoded protein. 


1545 


99 


233 


AF096286 


Mus musculus 


pecan ex 1 


3623 


93 


234 


V64619 cd 
1 ~ 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


796 


100 


235 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


470 


98 


236 


AF227258 


Bos taurus 


RPGR- interacting protein- 1 


1262 


38 


237 


AJ1 32445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


100 
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% 


ID 
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WATERMAN 


IDENTITY 


NO: 








SCORE 










-Tj-j -7 — — 

Neoenuorpnin-Dynorpnin precursor, 












Proenkephalin B precursor)) 






j~ 




— : 

Homo sapiens 


eI ^"f A2 r~- — 


808 


Ton 


240 


ALU /yj44 


Arabidopsis 


putative protein 


194 


r5 

33 






thaliana 








. — 

241 




Homo sapiens 


— -3 — — ; : — 

Gene product with similarity to 


T547 


vi 

51 














242 


AJ271361 




Takifugu 


rRANK2 protein 


Wi 




30 






rubripes 








— 7n — 


AT min ,o 

AL021918 


Homo sapiens 


i — a t i? 

b3418.1 (Kruppel related Zinc ringer 


1476 


Zr 








protein 1 84) 






.7 




Homo sapiens 


membrane associated protein SL.P-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyr in-like protein 







246 


AL121771 


Homo sapiens 


dJ548G19. 1.1 (novel protein 


3628 


tkh 

100 








(ortholog of mouse zinc finger 












protein ZFP64) (translation of cDNA 












in liKrjUUijyo {E.m./vis.uui jyo)j 












(isoform 1)) 






247 




Drosophila 


actin-related protein 


984 


47 






melanogaster 








-* 


y^74S 

A~ini in-^o 


Homo sapiens 


KDEL receptor 


1095 


100 


249 


AF1 12208 


Homo sapiens 


13kDa differentiation-associated 


816 


100 








protein 






250 


AP001707 


Homo sapiens 


human gene for claudin-8, Accession 


Tvr> 


100 






JNO. AJZjU /ll 






251 




AL136125 


— : 

Homo sapiens 


dJ304B14.1 (novel protein) 


778" 


100 


252 


AL03 1 1 86 


Homo sapiens 


DIV704 u i . i ^supporceu oy f ueiieijj 


532 


100 


253 


Y17531 


Homo sapiens 


Human secreted protein clone BE205 


639 










14 protein. 






, 

254 


AL049843 


— ; 

Homo sapiens 




6741 


99 


255 


AJ242972 


Homo sapiens 


TOLLLP protein 


1424 


99 


256 


Y94873 


Homo sapiens 


Human protein clone HP02632 


1876 


100 


25 J 




Homo sapiens 


J^l^TTT^i P r ° te ^ T ! ^AKIN 


2903 


100 


258 


AL024498 


Homo sapiens 


UJ41/M.14.1 (novel protein) 


589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 


830 


100 








glioblastoma cell line. 






~j — 


J\r 1U1 1 04 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


Homo sapiens 


D- 1 iX-l^r variant Jj»jl\.o-JKappaO 


2821 


100 


_262 — 


Ar 1 u l / 54 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3149 


99 


263 


Ar 1 ? /uOu 


Homo sapiens 




2257 


100 








proiein nir-jj 








264 


Y86262 


Homo sapiens 


U llmnn fprrptpH nrntpin WAOAR?^ 

nuiiiciii secrcieu proicui ns\\^r\i\j.-> , 


766 


100 








SEQ ID NO:177. 






— 


VSfiQAA 

vs^ofift 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


266 


Y56966 


Homo sapiens 


riuman oi>roArL poiypepuue. 


1018 


99 


267 


A J3 00465 


Homo sapiens 


putative white family ATP-binding 


1557 


95 








cassette transporter 






268 


- 

AC004030 


- ; 

Homo sapiens 


filoJO A 


3579 


99 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


iT^ 


100 


270 


AB033921 


Mus musculus 


Ndrl related protein Ndr2 






271 


AF081886 


Homo sapiens 


EROl-like protein 


Too^ 

1^60" 


99 


272 


AF 166492 


Homo sapiens 


small GTPase RAB6B 












dJ1042K10.4 (novel protein) 


2201 


100 


274 


W88667 


Homo sapiens 


Secreted protein encoded by gene 


1530 


99 








134 clone HAIBP89. 






275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


1 1 -MAY- 1998 Human RHOH gene 


1161 


100 








sequence. 






277 


AB049188 


Equus caballus 


ubiquitin C-terminal hydrolase 


1118 


96 
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278 


AF270647 


Homo sapiens 


GTT1 


1564 


100 


279 


AF143956 


Mus musculus 


coronin-2 


2414 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


911 


92 


281 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Rattus 


Sl-1 protein 


3975 


90 






norvegicus 








283 


Y 14768 


Homo sapiens 


I Kappa B-like protein 


2037 


100 


286 


AL031316 


Homo sapiens 


dJ28O10.3(HSDHBl 


294 


100 






(hydroxysteroid (1 1-beta) 












dehydrogenase 1) 






287 


D64109 


Homo sapiens 


tob family 


1773 


99 


288 


AB026043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M6 1 866 


Homo sapiens 


Krueppel-related DNA-binding 


209 


90 








protein 






290 


AJ001810 


Homo sapiens 


mRNA cleavage factor I 25 kDa 


1217 


100 








subunit 






291 


Y99454 


Homo sapiens 


Human PRO 1605 (UNQ786) amino 


694 


100 








acid sequence SEQ ID NO:395. 






292 


Y44824 


Homo sapiens 


Human molecule associated with cell 


2370 


100 








proliferation, MACP-4. 






293 


AJ276101 


Homo sapiens 


GPRC5B protein 


2099 


100 


294 


AF161406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 


1276 


100 








PRGE-21. 






296 


U91561 


Rattus 


pyridoxine 5'-phosphate oxidase 


1239 


87 






norvegicus 










L02956 


Xenopus 


bonucleo otein 

n pr 


1624 


83 














298 


AF226730 


Homo sa iens — 


Cytl9 


1729 


99 


299 


AF226730 


Homo salens — 


Cytl9 


906 


98 


300 


Y54324 


Homo salens — 
omo sapiens 


Amino acid sequence of a human 


718 


89 








gastric cancer antigen protein. 






301 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase 


1606 


100 






isoform 






302 


Y32206 


Homo sapiens 


Human receptor molecule (REC) 


1676 


98 








encoded by Incyte clone 2825826. 






303 


AF247565 


Homo sapiens 


hepatocellular carcinoma associated 


525 


100 








ring finger protein 






304 


AF208844 


Homo sapiens 


BM-002 


428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3 877944 


1988 


100 


306 


AL 132978 


Arabidopsis 


putative protein 


210 


25 






thaliana 








307 


Y 10530 


Homo sapiens 


olfactory receptor 


1645 


100 


308 


AF 180681 


Homo sapiens 


guanine nucleotide exchange factor 


3597 


100 


309 


AF1 11856 


Homo sapiens 


sodium dependent phosphate 


3591 


99 








transporter isoform NaPi-3b 






310 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


311 


Z73420 


Homo sapiens 


cE146D10.2 (mercaptopyruvate . 


1598 


100 








sulfurtransferase (EC 2.8.1.2)) 






312 


X79535 


Homo sapiens 


beta tubulin 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 


100 


314 


AF078866 




SURF-4 


1395 


100 


317 


Z37986 


Homo sapiens 


phenylalkylamine binding protein 


1258 


100 


320 


AB047892 


Macaca 


hypothetical protein 


258 


82 






fascicularis 








321 


Y25755 


Homo sapiens 


Human secreted protein encoded 


1440 


100 








from gene 45. 






322 


AB016531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 
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thaliana 








— 325 — 


-rV-T 1H\JJ\J 1 


Homo sapiens 


nv . : r— 

-DiNA polymerase iota 


3691 


99 


326 


X96698 


Homo sapiens 


D1075-like 


1450 


96 


327 


AF152325 


Homo sapiens 




4769 


100 




AT71 siRfn 


iriomo sapiens 


(T~IT„A S nrof-pin 

i-'t j proicin 


1970 




329 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


"8T 




ATT1 T 1 1 fT7 
r\.r 1/1 1UZ 


Homo sapiens 


retinal degeneration 13 beta 


~i^T 


cR 

P 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 


484 


98 






^TC"^" . 5 : — - — : — 






— ^ 

332 


AF024617 


— ; 

Homo sapiens 


transcription-associated zinc ribbon 


aoi 

691 


— -r 

100 








protein 






— — — — 

333 


Til Q1 81 

U19181 


Rattus 


Rabin3 


TITO 


on 

90 






norvegicus 










r . n oo 77 


Homo sapiens 


— — j — 

Human secreted protein, SEQ ID 


*91 


TrTn 








NO' 7958 






335 


AL008582 


— . 

Homo sapiens 


ur^jL2.5t\y (prtnoiog oi a. tnanana 


fof, 

6 


Tnn 

100 








F23F1 8) 






336 


API 10774 


Homo sapiens 


adrenal gland protein AD-001 


7ah 


uv\ 


337 — 


A T3 A 1 1/11/1 


Homo sapiens 


Kruppel-type zinc finger protein 


TWfA 




T^n 


338 


AF207600 


Homo sapiens 


ethanolamine kinase 


Too' 

i — 




340 


AC020579 


Arabidopsis 


putative 


3283 


50 






thaliana 


phosphoribosylformylglycinamidine 












synthase; 255liy-zyy5U 






341 


Y28576 


Homo sapiens 


Secreted peptide clone pe503_l. 


QAA 


TTTn 

100 


342 


U32274 


Saccharomyce 


Ydr386wp; CAI: 0.12 


191 


37 






s cerevisiae 









343 


A01771 


synthetic 


vascular anticoagulating protein 


1661 


99 






construct 








344 


_ 

AF220052 


Homo sapiens 


r : j-r r— : 

uncharactenzed hematopoietic 


12 


TnTi 








stem/progenitor cells protein 












MDS032 


— 




345 


Y70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


TTiri 

100 


346 


Y50926 


Homo sapiens 


Human fetal brain cDNA clone 


962 


100 








vcl6_l derived protein. 






347 


AF 183428 


Homo sapiens 


28.4 kDa protein 


Tvtq 

1329 


nri 

100 


348 


AC006069 


Arabidopsis 


putative cleavage and 


1383 








thaliana 


polyadenylation specifity factor 






349 


AL032631 


Caenorhabditis 


Y106G6H.8 


194 


39 






elegans 








3 ^ 


u /uooy 


Homo sapiens 


— p . - 

Fas-Iigand associated factor 3 


167 


23 


351 


Y93468 


Homo sapiens 


Amino acid sequence of a potassium 


1182 


92 








channel interactor protein. 






— 


nrUUJOJO 


— j71 


anon2A5 


111 


45 






y akuba — i — 








~l53 — 


AJ271684 


omo sapiens — 


myeloid DAPI2-associating lectin 


1013 


100 






Homo sapiens 


WTD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 


reverse transcriptase 


316 


42 






leukemia virus 








. 

356 


T^Tn 

D50617 


Saccharomyce 




970 


27 






s cerevisiae 





—— 




357 


D50617 


Saccharomyce 


YFL042C 


2 


97 






s cerevisiae 








358 


AF161432 


Homo sapiens 


riort~o if 


1059 


93 


359 


AB029488 


Homo sapiens 


Cllorf21 


758 


99 


360 


AJ251024 


Homo sapiens 


putative odorant binding protein ag 


1239 


100 


361 


U43281 


Saccharomyce 


Lpg22p 


2074 


74 






s cerevisiae 








362 


U43281 


Saccharomyce 


Lpg22p 


2153 


74 






s cerevisiae 
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363 


AC007153 


Arabidopsis 


100632 


156 


24 






thaliana 








364 


AF197927 


Homo sapiens 


AF5q3 1 protein 


3992 


99 


365 


D28500 


Homo sapiens 


mitochondrial isoleucine tKNA 


4286 


98 








synthetase 






366 


X97868 


Homo sapiens 


arylsulphatase 


3141 


98 


367 


AL 162048 


Homo sapiens 


hypothetical protein 


1532 


100 


368 


L36062 


fylus musculus 


steroidogenic acute regulatory 


189 


25 








protein 






369 


AF1 13249 


Homo sapiens 


multiple domain putative nuclear 


1022 


59 








protein 






370 


M15888 


Bos taurus 


endozepine-related protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 


100 


372 


W74802 


Homo sapiens 


Human secreted protein encoded by 


1532 


89 








gene 73 clone HSQEL25. 






373 


AF 100772 


Homo sapiens 


tenascin-Ml 


11535 


99 


374 


AF090934 


Homo sapiens 


PRO05 1 8 


382 


100 


375 


AB021643 


Homo sapiens 


re^essor-3 ' ncluC * ble transcri P t ' on 


2761 


99 














376 


AB049758 


Homo sa iens 


I^LAWD bindin — roteln 


1331 


100 


377 


AF070666 


Homo sa iens 
MuTs Sapi6nS — 


~Kru — el associated box rotein 


466 


97 


378 


S59342 


us sp. 


nuclear pore complex glycoprotein 


464 


60 








p62 






379 


AF149205 


Nlus musculus 


Su(var)3-9 homolog Suv39h2 


1690 


88 


380 


AF227906 


Homo sapiens 


^lurof'toansferase Precursor 


7851 


99 








g ucosy — ans erase precursor 






~~ 381 — 


AF1 18566 


~M j 

us muscu us 




1769 


92 


382 


AK000619 


omo sapiens 


urm^e^'rotem^rod^ucT ~ ^ 

i 7~- 


810 


100 


383 




Homo sapiens 


UI-)r-glucose: glycoprotein 


7851 


99 


— 






Lm^gua^ne^nucte 








AF1 17946 


— : 

omo sapiens 




2363 


Trifi 








factor II 






385 


AF125390 


15 vl 

Op 13 


L82G 


139 


41 






me anogas er — 










Y94907 


Homo sapiens 


-rj —j — - z 

Human secreted protein clone 


Tno? 


so 








cal06 19x protein sequence SEQ ED 












NO:20. 






— 


I7187QS 


~o u 

o accnaromyce 


i eiuo^- cp 


90fi 


9R 


— — — 




s cerevisiae 








388 


Ar 1 / /Joo 


Homo sapiens 


___ . — . — 

cancer-amplified transcriptional 


TTvms 

10748 


oo 

99 








coactivator ASC-2 






OOQ 




— : 

Homo sapiens 


UDP-GalNAc:polypeptide N- 


1AM 

3469 


57 

96 














390 


AF097366 


Homo sapiens 


cone sodium-calcium potassium 


3166 


100 














3 — 


AF2 17525 


Homo a iens 
omo sapiens 


^wn^ndrome cell adhesion 


5337 


60 








molecule 






392 


U81035 


Rattus 


ankyrin binding cell adhesion 


3967 


91 






norvegicus 


molecule neurofascin 






393 


X65224 


Gallus galius 




4097 


78 


394 


X13916 


Homo sapiens 


LOL-receptor related precursor (AA 


4292 


99 








-19 to 4525) 






395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


396 


AB017026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


397 


AL035587 


Homo sapiens 


dJ475N16.4 (KIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 


722 


92 








gene 85 clone HSDFV29. 






399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 


1637 


99 








(HYDRL-8). 







136 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 


ACCESSION 
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SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


400 


AF039718 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000877 


Methanotherm 
obacter 
thermoautotro 
phicus 


conserved protein 


231 


36 


402 


Y27795 


Homo sapiens 


Human secreted protein encoded by 
gene No. 79. 


1539 


99 


403 


Z50853 


Homo sapiens 


CLPP 


615 


100 


405 


X03475 


Rattus 
norvegicus 


ribosomal protein L35a (aa 1-1 10) 


576 


99 


406 


AF144237 


Homo sapiens 


LOMP protein 


252 


44 


407 


U20239 


Mus musculus 


fibrosin 


288 


76 


409 


AL033378 


Homo sapiens 


dJ323M4.1 (KIAA0790 protein) 


6026 


99 


410 


X54326 


Homo sapiens 


glutaminyl-tRNA synthetase 


7577 


99 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 


3715 


97 


412 


AF217190 


Homo sapiens 


MLEL1 protein 


5271 


99 


414 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


314 


95 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


2370 


100 


416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


21 


417 


Z97653 


Homo sapiens 


c3 80 A 1.2.1 (novel protein (isoform 
1)) 


1567 


100 


418 


AJ404326 


Homo sapiens 


SR+89 


1871 


99 


419 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


420 


AF 134726 


Homo sapiens 


G9A 


5334 


99 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


422 


W2 1 733 


Homo sapiens 


NIP-1 encoded by clone 59. 


110 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


951 


76 


424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


98 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


266 


49 


428 


X61118 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


100 


429 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


431 


X82157 


Homo sapiens 




3525 


99 


432 


AC007192 


Homo sapiens 


P85B HUMAN; PTD1NS-3- 
KINASE P85-BETA 


3825 


99 


433 


AL02 1918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


50 




AF084464 


norvegicus 


GTP-binding protein REM2 


141 


29 




AL049795 


Homo sapiens 


dJ622L5.2 (novel protein) 


1756 


98 


436 


M14513 


Rattus 


(Na+ and K+) ATPase, alpha(III) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protein BR140(JC2069) 


3067 


100 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 


589 


93 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related. 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


2068 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAPA). 


2343 


99 


| 443 


AF 100662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


24 
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% 


ID 
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WATERMAN 


IDENTITY 










SCORE 








elegans 


carboxyl-terminal hydrolase (Pfam: 












UCH-l.hmm, score: 28.46) (Pfam: 












UCH-2.hmm, score: 47.53) 






444 


D78017 


Rattus 


NFI-A1 


2667 


98 






norvegicus 








445 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2418 


100 


448 


AJ242540 


Volvox carteri 


hydroxyproline-rich glycoprotein 


165 


34 






f. nagariensis 


DZ-HRGP 






449 


AJ133352 


Homo sapiens 


ZNF237 protein 


2006 


100 


450 


AJ133352 


Homo sapiens 


ZNF237 protein 


1025 


96 


451 


AF 170708 


Homo sapiens 


T-box protein TBX3 


3700 


99 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1546 


99 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 


1239 


93 


454 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


1533 


57 


455 


Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 


1453 


99 








clone HTLFA90. 






456 


AB00663 1 


Homo sapiens 


The human homolog of mouse Cux-2 


6559 


100 


457 


AF067 1 65 


Homo sapiens 


zinc finger protein 3 


977 


64 





AFfHRI fiQ 
/irUjo 107 


Jriomo sapiens 


unKnown 








W752 1 4 


Homo sapiens 


Human secreted protein encoded by 


1 180 


57 

95 






— — 


a anp 1 Q r-lnnp "LTD QX/ff^Q 

gene iy cione rxtvoivn^oy. 








U97002 


C>aenornabdi tis 


similar to acyl-CoA dehydrogenases 


sst 


V7 






elegans 














domain JrJruu^r^+i ^Acyi-^o/v. cin j, 












Score=57 4 E-value=1.7e-16 N=2* 
























PF00702 (Hydrolase), Score=57.4, 












E-value=le-13, N=l 






~ 461 — 




~H : 


unnamed protein product 


1041 


99 


462 


M93134 


Friend murine 


pol protein 


289 


44 






leukemia virus 








463 


AF055473 


Homo sapiens 


GAGE- 8 


232 


47 






Homo sapiens 








467 


Y51417 


787 


Human pKLe83 splice variant protein 


2433 


100 


468 


Y57936 


Homo sapiens 


Human transmembrane protein 


1629 


96 








HTMPN-60. 






469 


D38552 


— ; 

Homo sapiens 


The hal539 protein is related to 


OQQg 

2995 


Ton 

100 








Humat^Protease and associated 






470 


Y700 1 3 


omo sapiens 




3530 


loo 






protein-7 (PPRG-7). 






471 


AJ224747 


Homo sa iens 
omo sapiens 




7969 


ioo 








including 2 amino acid exchanges 
























andean insertion of 28 amino acids in 






472 


W99665 


Homo sapiens 


Human secreted protein clone 


1546 


100 








dul57 12 protein. 






473 


W99665 


Homo sapiens 


Human secreted protein clone 


998 


98 








dul57 12 protein. 






474 


X63526 


Homo sapiens 
pien 


homologue to elongation factor 1 - 


2273 


99 








gamma from A.salina 






475 


XI 5940 


Homo sa iens 




644 


Too 


476 


M60832 


Homo sapiens 


alph^^typeVIH collagen^ ^'^^ 


3581 


99 


477 


AF039697 


Homo sapiens 


antigen NY-CO-3 1 


1213 


97 


478 


AF 15 6929 


Sus scrofa 


inflammatory response protein 6 


1588 


83 


479 


AF264717 


Homo sapiens 


FYVE domain-containing dual 


5610 


99 








specificity protein phosphatase 












FYVE-DSP2 






480 


AF044578 


Homo sapiens 


putative DNA polymerase; POL4P 


2478 


94 


481 


X89750 


Homo sapiens 


TGIF protein 


1413 


100 
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ID 
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watErman 


IDENTITY 










SCORE 




482 


M93107 


Homo sapiens 


(R)-3-hydroxybutyrate 


1663 


96 








dehydrogenase 






483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


484 


AF151538 


Homo sapiens 


deoxycytidyl transferase; Revlp 


4281 


99 


485 


Z98884 


Homo sapiens 


dJ467Ll.l (K1AA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 


3682 


100 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 


100 


488 


X56123 


lVIus musculus 




4353 


77 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


335 


23 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 


1013 


98 






gene 115 clone HOVBA03 . 






491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 


509 


36 








gene 30 clone HRDDV47. 






492 


X90530 


Homo sapiens 


ragB 


1926 


99 




X90530 


Homo sapiens 




1405 


99 




X90530 




rcgg — 


1893 


96 




AL022394 


Homo sapiens 
omo sapiens 


dJ511B24.3 (KIAA0395 (probable 


4990 


99 








homeobox protein)) 






—jar— 


— vi nQs — 


Homo sapiens 


1 


2168 


100 


J. 


a mi m i q 


— : 


Ribosonial protein kinase B (RSK.-B) 


4001 


100 




GO 1563 


H°mo salens 
omo sapiens 


Human secreted protein, JLL) 


330 


100 








NO: 5644. 








X54131 


— : 

Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 




Homo sapiens 


Human secreted protein, SEQ ID 


549 


100 






"MTV S 1 f.'X 








501 




— : 

Homo sapiens 


similar to murine leucine-rich repeat 


3676 


100 




















development by protein-protein 
























D49802 (PID:gl369906) 






— 

502 


AT 

AL1 17544 


— — : 

Homo sapiens 


hypothetical protein 


1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 






504 


AL034417 


Homo sapiens 


WVH 1 ^Tll 1 1 Scimitar tr\ rat fTAnp 1>'\\ 

n k / 1 jiji i ,z ^similar lu iai gene jj^ 


2476 


TM 


505 


X69090 


Homo sapiens 


1 90kD protein 





6o 

1| 


506 


U58755 


Caenorhabditis 


coded for by C. elegans cDNA 


782 


55 






elegans 


yk34bl.5; coded for by C. elegans 












cDNA ykl3hl0.5; coded for by C. 












elegans cDNA yk46e8.5; coded for 












by C. elegans cDNA yk46d5.5; 












coded for by C. elegans cDNA 












yk43c2.5; coded for by C. elegans 












cl/in/\ yK'toeo.j, coaea lor oy k,. 












elegans cDNA yk43c2.3; coded for 












by C elegans cDNA yk46d5 .3 ; 












coded for by C elegans cDNA 












ykl3fl0 3* coded for by C. elegans 












cDNA yk34bl.3 






^ 




— r-z : 

riomo sapiens 


WT4P0 nrntp in 


801 


100 


508 


U39045 


Rattus 


cytoplasmic dynein intermediate 


3241 


97 






norvegicus 


chain 2B 






509 


AF06323 1 


Mus musculus 


cytoplasmic dynein intermediate 


3159 


97 








chain 2 






510 


AF202893 


Mus musculus 


Kif21b 


4336 


95 


511 


Y13115 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 


495 


33 








interacting protein; PBR-IP/PRAX1 






514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 
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515 


D90868 


Escherichia 
coli 


similar to 


1489 


100 


516 


X98834 


Homo sapiens 


zinc finger protein Hsal2 


5290 


100 


517 


AF055668 


Mus musculus 


apoptosis-linked gene 4, deltaC form 


2904 


78 


518 


AFO 19926 


Mus musculus 


protein kinase 


1694 


90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AL096766 


Homo sapiens 


dA59H] 8. 1 (KIAA0767 protein) 


2497 


100 


523 


AF 186249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AB029012 


Homo sapiens 


KIAA1089 protein 


4933 


100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665 2 


1488 


47 


529 


X14830 


omo sapiens 


preproteui' ne re ° ept0r ^ )eta " subun ' t 


2639 


100 


530 


U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 

cDNA ykl58f7.3; coded for byC. 
elegans cDNA ykl58f7,5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 


533 


AF245505 


Homo sapiens 


adlican 


277 


31 


534 


AF300612 


Homo sapiens 


N-acetylgalactosamine-4-O- 
sulfotransferase 


993 


59 


535 


AL121928 


Homo sapiens 


bAl 8114.3 (pleckstrin and Sec7 
domain protein) 


3333 


99 


536 


AJ271055 


Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF 180473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus musculus 


zinc finger RNA binding protein 


1089 


• 51 


539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


2219 


100 


540 


AC003030 


Homo sapiens 


R29828 1 


1401 


70 


541 


AC003030 


Homo sapiens 


R29828 1 


2294 


100 


542 


AL121889 


Homo sapiens 


dJ1076E17,l (KIAA0823 protein 
(continues in AL023803)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


545 


Y07595 


Homo sapiens 


transcription factor TFIIH 


2373 


100 


546 


AL133545 


Homo sapiens 


bA386N14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


100 


548 


AF 134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 


552 


AB043634 


Homo sapiens 


PAR-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


554 


AF002223 


Homo sapiens 


myotubularin related 1 


3490 


100 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PID:gl 171682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 
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558 


X65873 


Homo sapiens 


kinesin heavy chain 


4860 


100 


559 


AJ277365 


Homo sapiens 


polyglutamine-containing protein 


592 


36 


560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


561 


X71 125 


Homo sapiens 


glutaminyl-peptide cyclotransf erase 


1914 


100 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL121893 


Homo sapiens 


DA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


100 


567 


AL1 17352 


Homo sapiens 


dJ876B10.2 (novel protein (ortholog 
0fratEXO84)) 


3713 


99 


568 


AF228603 


Homo sapiens 


pleckstrin 2 


1841 


100 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


veli 3 


989 


100 




AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529 2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 


274 


52 


— g 7 /i 


W76734 


Homo sa iens 


Human mDia Rho targeting protein. 


712 


32 


C-7C 


AT I^IO^S 


Homo sapiens 
omo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.bomolog)) 


853 


78 




Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQ ID NO: 132. 


2123 


99 




AL121716 


Homo sapiens 


dJ202D23 .2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23 .2 (novel protein) 


6329 


99 




X927 1 5 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


98 




X78817 




pi 15 


1148 


44 


582 


AJ251245 


Rattus 


SECIS binding protein 2 


3086 


71 


— 583 — 


AF1 13 125 


Homcfsapiens — 


E- 1 enzyme 


581 


100 


584 


Ml 9529 


Sus scrofa 


follistatin A 


1906 


98 




API &Q£ill 




ieucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 




Do /DoJ 


Homo sapiens 


similar to human transcription factor 
TF1IS (S34159). 


8083 


99 




I UUo /o 


Homo sapiens 




2110 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2111 


99 




D86973 


— : 

Homo sapiens 


GCN1 (P1:A48126) 


12033 


99 




AT 034/1^'? 




dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 








Human lysoen2yme LYC4 
polypeptide. 


814 


100 




AJ297743 






1448 


85 


593 


AF 164796 


Homo sapiens 


NADH:ubiquinone oxidoreductase 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


749 


94 


595 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 998868. 


2102 


98 


597 


AF2 15703 


Drosophila 


KISMET-L long isoform 


1880 


65 
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melanogaster 








598 


AF070447 


Homo sapiens 


barrier-to-autointegration factor 


290 


90 


599 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


372 


22 


600 


X79828 


Mus musculus 


NK10 


202 


53 


601 


AB004109 


Cricetulus 
griseus 


phosphatidylserine synthase II 


2262 


92 


602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


U94988 


Mus musculus 


Nulpl 


2800 


86 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2850 


100 


605 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2530 


100 


606 


X82260 


Homo sapiens 


RanGAPl 


2929 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF1 60909 


Drosophila 
melanogaster 


BcDNA.LD03471 


943 


58 


610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


2745 


99 


611 


AL031427 


Homo sapiens 


d Jl 67A 19.1 (novel protein) 


1608 


100 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 
MTRP-17. 


445 


100 


613 


XI 6396 


Homo sapiens 


precursor polypeptide (AA -29 to 
315) 


1749 


100 


614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


615 


AB011128 


Homo sapiens 


KIAA0556 protein 


5761 


99 


616 


U19361 


Petromyzon 
marinus 


NF-180 


205 


21 


617 


AF045555 


Homo sapiens 


wbscrl 


1208 


100 


618 


AF045555 


Homo sapiens 


wbscrl alternative spliced product 


1318 


100 


619 


U22229 


Felis catus 


ribosomal protein L4 1 


128 


100 


620 


Y17169 


Homo sapiens 


A6 related protein 


1819 


100 


621 


Y12065 


Homo sapiens 


hKop56 


2956 


99 


622 


AF1 77758 


Homo sapiens 


ubiquitin specific protease 1 6 


2998 


100 


623 


AF3 17425 


Homo sapiens 


GAC-1 


3866 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


99 


625 


AC007204 


Homo sapiens 


BC273239 1 


3398 


99 


626 


Z68747 


Homo sapiens 


irnogen 38 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


97 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein- 10 
(RNAAP-10). 


3424 


99 


629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 
gene protein-8 


613 


100 


630 


API 19664 


Homo sapiens 


HCNGP 


1574 


100 


631 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1 150 


89 


632 


Y 17849 


Homo sapiens 


ganglioside-induced differentiation 
associated protein 1 


1839 


98 


633 


X55740 


Homo sapiens 


5 '-nucleotidase 


3012 


100 


634 


AF039688 


Homo sapiens 


antigen NY-CO-3 


931 


100 


635 


AF1 19662 










636 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 
threonine protein kinase 


2027 


44 


638 


AL035455 


Homo sapiens 


dJ1018E9.1 (VAMP (vesicle- 
associated membrane protein)- 
associated protein B and C) 


150 


26 


639 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 
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640 


U28377 


Escherichia 


ORF_f239; was ORF_fl91 and 


1198 


100 






coli 


ORF_fl94 before splice 






641 


AK024442 


Homo sapiens 


FLJ00032 protein 


1677 


56 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


100 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 


99 


646 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding 


1178 


98 








protein, Y2H56. 






647 


AB029482 


Mus musculus 


JNK-binding protein JNKBP1 


4609 


81 


648 


AB009053 


Arabidopsis 


contains similarity to isoamyl 


407 


44 






thaliana 


acetate-hydrolyzing 












esterase~gene_id:MQB2 .25 






650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


99 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 


652 


X60155 


Homo sapiens 


zinc finger 41 


4349 


100 


653 


X53330 


Platynereis 


H4 protein (AA 1-103) 


523 


100 






dumerilii 








654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


655 


X80473 


Mus musculus 


rabl9 


596 


56 


656 


J02649 


Rattus 


unknown protein 


201 


95 






norvegicus 








657 


AC006014 


Homo sapiens 


similar to RFP transforming protein; 


1331 


99 








similar to P14373 (PID:gl32517) 






658 


X92972 


Homo sapiens 


protein phosphatase 6 


1666 


100 


659 


L35269 


Homo sapiens 


zinc finger protein 


2803 


99 


660 


AC003682 


Homo sapiens 


F18547 1 


3184 


96 




X79204 


Homo sa P|^. s — 




4195 


99 




XI 7620 


omo sapiens — 


Nm23 rotein 

pT m „„ 


965 


99 


— — — 


AJBUlJOl / 


Homo sapiens 




1501 


80 


— 
664 


Z56281 


Homo sapiens 


. j— TT— 5 

interteron regulatory tactor j 


2331 


100 


665 




Pyrococcus 


LACTOYLGLUTATHIONE 


254 


40 






abyssi 


LYASE (EC 4.4.1.5) 










METHYLGLYOXALASE) 












(ALDOKETOMUTASE) 












(GLYOXALASE I). 






666 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


99 


667 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


L 8589 


97 


668 


API 53450 


Manduca sexta 


juvenile hormone esterase binding 


225 


32 








protein 








ATTOT71 QR 




CrkRS 


7231 


99 


670 


X99586 


Homo sapiens 


SMT3C protein 


441 


87 


671 


261589 cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 


2593 


100 








human OC-2 protein. 






. — 


AJ 132702 


Mus musculus 


A IFa-associated factor 


3240 


88 




AF204159 


H mo sa iens 
omo sapiens 


potassium large conductance 


1486 


100 






calcium-activated channel beta 3a 












subunit 






674 




__ . 

Homo sapiens 


Human secreted protein, SEQ UTJ 


558 


99 








NO: 6142. 






— — — 
675 


VJUlZ^tO 


"Tt : 

omo sapiens 


Human secreted protein, SEQ LD 


141 


77 








NO: 5327. 






- 


/vtJUlOo.3 7 


— : 

Homo sapiens 




419 


42 


677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 


161 


28 








Containing ATP/GTP-binding site 












motif A(P-loop) 






678 


U83115 


Homo sapiens 


non-lens beta gamma- cry stallin like 


8569 


99 








protein 






679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 


2181 


100 








protein 
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680 


M27685 


Mus musculus 


ultra-high sulphur keratin 


650 


58 


681 


U04968 


Cricetulus 
griseus 


nucleotide excision repair protein 


3712 


97 


682 


AF 119663 


Homo sapiens 


G-protein gamma- 12 subunit 


356 


100 


683 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7814. 


342 


100 


684 


X67699 


Homo sapiens 


CDw52 antigen 


297 


100 


685 


AF022789 


Homo sapiens 


ubiquitin hydrolyzing enzyme I 


1892 


100 


686 


AJ001006 


Mus musculus 


EMeg32 protein 


938 


96 


687 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


688 


AF019661 


Mus musculus 


zeta proteasome chain; PSMA5 


1214 


100 


689 


AF156557 


Homo sapiens 


stomatin related protein 


2036 


100 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8041. 


593 


100 


691 


AF161512 


Homo sapiens 


HSPC163 


738 


100 


692 


AL031115 


Homo sapiens 


ZXDA, ZXDB (zinc finger X-linked 
protein) 


4298 


100 


693 


L40410 


Homo sapiens 


thyroid receptor interactor 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDING 
PROTEIN-like; similar to P22059 
(PID:gl29308) 


2533 


99 


695 


AF169411 


Rattus 
norvegicus 


PAPIN 


4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 
4. 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG- 1 


1613 


100 


698 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL133506 


Unknown 


/predic tion == (m etho d : 1 1 11 genscan " " , 
version:"" 1.0"", score:""109.13""); 
/prediction = (method: 


825 


48 


700 


Y96870 


Homo sapiens 


Human goose-type lysozyme 
(GOLY). 


1032 


100 


701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 


702 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


937 


95 


703 


AJ242832 


Homo sapiens 


calpain 


3756 


100 


704 


S52624 


Homo sapiens 


unknown 


185 


100 


705. 


AF005081 


Homo sapiens 


skin-specific protein 


652 


100 


706 


Y 16793 


Homo sapiens 


keratin, type I 


2232 


100 


707 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


455 


69 


708 


AF1 13220 


Homo sapiens 


MSTP040 


686 


100 


709 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


408 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1874 


100 . 


711 


Y68775 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-7. 


2407 


100 


712 


X63422 


Homo sapiens 


H(+)-transporting ATP synthase 


209 


100 


713 


AF169968 


Mus musculus 


DNA binding protein DESRT 


1467 


79 


714 


X52563 


Bos taurus 


permability increasing protein 


383 


29 


715 


AJ277739 


Homo sapiens 


RPBllblalpha protein 


480 


98 


716 


AL135791 


Homo sapiens 


bA162G10.3 (zinc finger protein) 


401 


98 


717 


AF223466 


Homo sapiens 


HT015 protein 


1311 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Rho GTPase activating 
protein 8 (RhoGAP, p50RhoGAP)) 


324 


100 


721 


AL163815 


Arabidopsis 
thaliana 


putative protein 


653 


61 


722 


G0I436 


Homo sapiens 


Human secreted protein, SEQ ED 


418 


96 
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NO: 5517. 






723 


AF282919 


fylus musculus 


Zfp228 


349 




724 


AB023191 


Homo sapiens 


KIAA0974 protein 


2953 


100 


725 


AL031778 




dJ34B21.1 (novel BZRP 
(benzodiazepine receptor (peripheral) 
(MBR, PBR, PBKS, IBP, 
Isoquinoline-binding protein)) LIKE 
protein) 


920 




726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 
dehydrogenase family protein) 


1764 


100 


727 


AF 182426 


Rattus 
norvegicus 


arylacetamide deacetylase 


791 


42 


728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 
nov^retum^pi^^ — 


3331 


99 


729 


AF155135 


Homo sapiens — 


protein 


1652 


99 


730 


AL078606 


Arabidopsis 


putative protein 


277 


55 


731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 
sequence. 


1720 


100 


732 


AF178432 


Homo sapiens 


SH3 protein 


3302 


100 






Human 
endogenous 
retrovirus K. 










Y28859 


omo sapiens 


~H n mesoderm "nduction earl 

respons e^protem^ERl " n e y 


2067 


98 


735 


U09355 


Oryctolagus 
cuniculus 


protein phosphatase 2A1 B gamma 
subunit 


2352 


99 


736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l 
protein sequence SEQ ID NO:50. 


724 


99 


737 


AB027003 


Mus musculus 


protein phosphatase 


378 


84 


738 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B 1 8 subunit 


739 


100 


739 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF302154 


Homo sapiens 


SPG protein 


6556 


100 


741 


B25681 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 17 SEQ ID NO:70. 


1410 


99 


742 


L27479 




X123 


1237 


99 


]— 


L27479 


Homo salens — 


X123 


1206 


97 




Y66745 


Homo sapiens — 


Membrane-bound protein PRO 1186. 


588 


99 




AJ001019 


Homo sapiens — 


ring finger protein 


1292 


99 


746 


X68453 


Sus scrofa 


tubulin-tyrosine ligase 


1882 


94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 
HTMPN-21. 


1173 


100 


748 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


749 


AF 182404 




mitochondrial uncoupling protein 1 


1674 


100 


750 


AL121993 


Homo sapiens 


dJ776P7. 1 (Novel protein) 


2500 


99 


751 


AF 149825 


Homo sapiens 


PACSIN3 


2253 


100 


752 


AL008635 


omo sapiens 


dJ510H16.2 (high-mobility group 
protein 2-Iike 1) 


3026 


99 


753 


Y57914 


Homo sa iens — 


Human transmembrane protein 
HTMPN-38. 


1124 


100 






Homo sapiens — 




1766 


100 


755 


AF004161 


Oryctolagus 
cuniculus 


peroxisomal Ca-dependent solute 
carrier 


2371 


95 


756 


Z19585 


Homo sapiens 


thrombospondin-4 


4239 


100 


757 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1857 


100 


758 


AF1 90664 


Mus musculus 


LMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 



145 



WO 01/57190 ~ PCTAJS01/04098 



SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 




NUMBER 






WATERMAN 


IDENTITY 


NO: 
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bovine and mouse beta-soluble NSF 












attachment protein (SNAP-beta) ) 






761 


AC003007 


Homo sapiens 


Unknown gene product (partial) 


649 


96 


762 


U66372 


Bos taurus 


ribosomal protein S29 


230 


73 


764 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 


1152 


100 








modifying protein SEQ ID NO: 1 . 






765 


U88169 . 


Caenorhabditis 


similar to molybdoterin biosynthesis 


1204 


65 






elegans 


MOEB proteins 






766 


AL1 18506 


Homo sapiens 


dJ591C20.3.1 (novel DnaJ domain 


1091 


100 








protein, similar to mouse and bovine 












cysteine string protein) 






767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


100 


768 


Zl 1518 


Homo sapiens 


histidyl-tRNA synthetase 


2582 


100 


769 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 


25529 


100 








-19 to 4525) 






770 


AC009360 


Arabidopsis 


Contains 3 PF| 00400 WD40, G-beta 


333 


33 






thaliana 


repeat domains. 






771 


AB037685, 


Mus musculus 


LANP-like protein 


1246 


91 


772 


AL161578 


Arabidopsis 


putative protein 


335 


46 






thaliana 








773 


AL161578 




putative protein 


333 


47 






thaliana 








774 


AY00827 1 


Homo sapiens 


helicase SMARCAD1 


5264 


99 


775 


Y21591 


Homo sapiens 


Human secreted protein (clone 


1127 


96 








CC332-33). 






776 


W88853 


Homo sa iens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






777 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






778 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






779 


AF 196481 


Homo sapiens 


RING finger protein; FXY2 


3644 


100 


780 


AL035427 


Homo sapiens 


dJ769N13.1 (KIAA0443 protein.) 


1609 


54 


781 


AB026I87 


Homo sapiens 


protocadherin-Xa 


5244 


100 


782 


B24458 


Homo sapiens 


Human secreted protein sequence 


1002 


100 








encoded by gene 22 SEQ ID NO: 83. 






783 


AB027289 


Homo sapiens 


cyclin-E binding protein 1 


5421 


100 


784 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID 


627 


100 








NO: 6997. 






785 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


786 


AJ245820 


Homo sapiens 


type I transmembrane receptor 


4624 


100 


787 


Z48042 


Homo sapiens 


GPI-anchored protein pi 37 


3340 


99 


788 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 


2739 


100 








Collagen alpha 1 LIKE protein) 






789 


AJ131245 


Homo sapiens 


Sec24B protein 


6602 


100 


790 


AF 107203 


Homo sapiens 


ataxin 2-binding protein 


2008 


100 


791 


Y 14690 


Homo sapiens 


procollagen alpha 2(V) 


600 


34 


792 


AL031055 


Homo sapiens 


dJ28H20.2 (novel protein) 


1267 


100 


793 


Y36194 


787 


Human secreted protein 


2051 


99 


794 


AB028127 


Homo sapiens 


mannosyltransferase 


2138 


96 




AUUU / ZZo 




R31665 2 


2738 


79 




AT CiAQAKD 


Arabidopsis" 5 — 


putative protein 


436 


47 






thaliana 








797 


AC004528 


Homo sapiens 


R32184 3 


891 


91 


798 


AB037830 


Homo sapiens 


KIAA1409 protein 


7532 


100 


799 


X53793 


Homo sapiens 


5' half of the product is homologues 


2232 


100 








to Bacillus subtiis SAICAR 












synthetase, 3' half corresponds to the 












catalytic subunit of AIR carboxylase 
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800 


Y99350 


Homo sapiens 


Human PRO 1378 (UNQ715) amino 


1343 


100 








acid sequence SEQ ID NO:33. 






801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


AB029324 




TIP120-family protein TIP120B 


3916 


90 






norvegicus 








803 


AB029324 




TIP120-family protein TIP120B 


4961 


90 






norvegicus 








804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 


2879 


100 








TRCP2 isoform C 






806 


U87305 


Rattus 


transmembrane receptor UNC5H1 


3257 


90 






norvegicus 










AF1 1 8889 




b tomosvn isoform 

-my 


3155 


97 






norvegicus 












Rattus 


selective LIM binding factor 


8793 


95 














809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 


3939 


99 








Ras). 






810 


AL03 1782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 


1546 


100 








Collagen alpha 1 LIKE protein) 






811 


AC002542 


Homo sapiens 


similar to C. elegans F11A10. 5; 80% 


2294 


100 








similarity to Z68297 (PID:gl 130619) 






812 


U83246 


Homo sapiens 


copine I 


606 


52 


m — 


AF242552 


Galius galius 


retinovin 


945 


34 




X52332 ' 


Homo sapiens 


zinc finger protein 10 


1651 


93 




X52332 


omo sapiens 


zinc finger protein 1 0 


2423 


99 


a—? 

816 




Homo sapiens 


PIBF1 protein 


2935 


99 


817 


X7 1997 


Rattus 


myosin I 


3883 


98 














— 




Mus musculus 


cytoplasmic dynein heavy chain — ' 


11105 


98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 


3790 


100 








phosphodiester PDE8B(E) amino 












acid sequence. 








AF081947 


Mus musculus 




1134 


81 


— 


AL035106 


Homo sapiens 


dJ998Cll.l (continues in 


871 


100 








Em:AL445192 as bA269H4.1) 






— 


AF022795 


Homo sa iens 
omo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


823 


AFO 15770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 


825 


X77371 


Mesocricetus 


COR1 


641 


78 






auratus 








826 


ABO 14576 




KIAA0676 protein 


296 


79 


827 


AL049733 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 








disrupted in Schizophrenia 1 protein 


4418 


100 






Homo sapiens 




1683 


100 


30 


nr/7J // J 


„ ™ — a iens 
omo sapiens 


ralguanine nucleotide dissociation 


4717 


99 








stimulator 






~ rTt — 




Homo sa iens 


GCK family kinase MINK-2 


6866 


100 


32 


L04948 


-= c — 


mitochondrial transporter protein 


338 . 


35 






scerevlslae' & 








833 


AJ007012 


Mus musculus 


Fish protein 


704 


94 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pi 30 


3455 


99 


835 


U10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


Homo sapiens 


MIP-T3 


2945 


99 


837 


X58288 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 
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840 


D83197 


Homo sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serinus 
canaria 


neurofilament medium subunit 


192 


31 


842 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal 
protein L10 encoded by GenBank 
Accession Number L25899 


990 


96 


843 


U76343 


Homo sapiens 


GABA transport protein 


2992 


98 


844 


Y13645 


Homo sapiens 


uroplakin II 


897 


100 


845 


D21064 


Homo sapiens 


similar to rat general mitochondrial 
matrix processing protease mKNA 
(RATMPP). 


2710 


99 


846 


AF192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


7047 


100 


847 


AF 192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


5472 


100 


848 


X60489 


Homo sapiens 


elongation factor- 1 -beta 


1162 


100 


849 


AC007204 


Homo sapiens 


BC273239 1 


2277 


67 


850 


AC003682 


Homo sapiens 


R28830 1 


2401 


100 


851 


AL121583 


Homo sapiens 


bA358N2.1 (novel protein) 


353 


61 


852 


Z48475 


Homo sapiens 


glucokinase regulator 


3155 


99 


853 


Z83844 


Homo sapiens 


dJ37E16.2 (SH3-domain binding 
protein 1) 


1884 


98 


854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


855 


AF062741 


Rattus 
norvegicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


80 


856 


Y11411 


Homo sapiens 


pristanoyl-CoA oxidase 


3595 


98 


857 


M97188 


Strongylocentr 
purpuratus 


tektin Al 


290 


46 












858 


AB001105 


Homo sapiens 


hippocalcin-like protein 4 


995 


100 


859 


AF 164791 


Homo sapiens 


putative 38.3kDa protein 


1795 


100 


860 


AF298117 


Homo sapiens 


homeobox protein OTX2 


1477 


93 


861 


AFO 15264 


Rattus 
norvegicus 


golgi peripheral membrane protein 
p65 


1820 


81 


862 


X16901 


Homo sapiens 


3 Okb subunit ofRAB30/74 


1284 


100 


863 


M12140 


Homo sapiens 


envelope protein 


202 


81 


864 


AF161459 


Homo sapiens 


HSPC109 


815 


98 


865 


AL1 09983 


Homo sapiens 


dJ718Pl 1.1.1 (novel class II 
aminotransferase similar to serine 
palmotyltransferase (isoform 1)) 


444 


100 


866 


M77183 


Rattus 
norvegicus 


alpha- 1 -macroglobulin 


227 


45 


867 


AF272663 


Homo sapiens 


gephyrin 


3785 


100 


868 


X75285 


Mus musculus 


fibulin-2 


3258 


87 


869 


X82494 


Homo sapiens 


fibulin-2 


3407 


99 


870 


AJ297743 


Mus musculus 


torsinB protein 


169 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta-la 


6258 


99 


872 


AF073344 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 
protein 10 (CYSKP-10). 


535 


100 


874 


AJ000414 


Homo sapiens 


Cdc42-interacting protein 4 


1136 


53 


875 


AF265555 


Homo sapiens 


enzyme APOLLON 


627 


100 


876 


Y48586 


Homo sapiens 


Human breast tumour-associated 
protein 47. 


2537 


98 


877 


AF182198 


Homo sapiens 


intersectin 2 long isoform 


8764 


99 


878 


L17308 


Gossypium 
hirsutum 


proline-rich cell wall protein 


192 


35 


879 


AF177169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPRN-terminal sequence. 


210 


23 
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SEQ 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
SCORE 


r % 
IDENTITY 


881 


AL021068 


Homo sapiens 


dJ206D15.3 


2615 


99 


882 


AC005498 


Homo sapiens 


R31665_2 


318 


82 


883 


AF165518 


Homo sapiens 


MAG OH isoform 


182 


94 


884 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
BAS, type 3) 


368 


43 


885 


U 13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
beta 1 


869 


62 


886 


X52836 


Homo sapiens 


tryptophan hydroxylase (AA 1 - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


3130 


100 


890 


AJ243 3 96 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 


391 


100 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


100 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


99 


894 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


3606 


96 


895 


A29218_cd 
1 


Homo sapiens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR15 activity. 


2178 


100 


896 


AJ000332 


Homo sapiens 


Glucosidase II 


5063 


99 


897 


X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein 


4849 


99 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
chain ITIH1 


3376 


98 


900 


X85134 


Homo sapiens 


RB protein binding protein 


2816 


99 


901 


LI 1672 


Homo sapiens 


zinc finger protein 


2047 


58 


902 


Y85565 


Homo sapiens 


Human homologue of UNC-53 (Hs- 
UNC-53/2) sequence. 


369 


83 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


100 


904 


Z98265 


Homo sapiens 


plakophilin 3 


4065 


100 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF051782 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; MBP 


1372 


100 


908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2386 


99 


910 


AJ1 32545 


Homo sapiens 


protein kinase 


2921 


100 


911 


A J 132545 


Homo sapiens 


protein kinase 


1637 


99 


912 


ALI21733 


Homo sapiens 


hypothetical protein 


1344 


99 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
(DIO-1) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 


916 


M94362 


Homo sapiens 


lamin B2 


2357 


93 


917 


AJ011654 


Homo sapiens 


triple LIM domain protein 


3432 


100 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
protein 1 


5776 


88 


919 


AFO 54986 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X84195 


Homo sapiens 


acylphosphatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


99 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase- 8 
precursor 


2162 


100 
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SEQ 
NO- 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMTTH- 
WATERMAN 
SCORE 


% 

IDENTITY 


926 


AE001968 


Deinococcus 
radiodurans 


hypothetical protein 


147 


27 


927 


W81576 


Homo sapiens 


EBV-induced G-protein coupled 
receptor (EBI-2) polypeptide. 


1778 




928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 








jPP 


930 


Y91444 


Homo sapiens 


Human secreted^oteui^equence 

encoded by gene 42 SEQ ID 
NO: 165. 


1401 


100 


931 


Y91644 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 43 SEQ ID 
NO:317. 


1243 


100 


932 


D90279 


Homo sapiens 


collagen alpha 1(V) chain precursor 


569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


1587 


96 


934 


AF 147790 


. Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151 P28185Q01111 Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368 P36412 
P40393 Q40723; match: CE01798 
Q38923 Q40191 Q41022; match: 
Q39433 Q40177 Q40218 Q08146; 
match: P10949 PI 1023 Q16948 
Q20337; match: Q25389 P25228 

P7fi«£ Pn^71"*- matr-Vi- VIKOI/k 

Q08147 P17609 P22128; match: 
Q 15771 P36410 P35291; GTP- 
binding 


726 


94 


936 


AB041533 


Homo sapiens 


sperm antigen 


1054 





937 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


TfTfi 


938 


AB032481 


Homo sapiens 


homeobox transcription factor 


1744 


Too" 


939 


AF] 11106 


Homo sapiens 


protein serine/threonine phosphatase 
4 regulatory subunit 1 


4682 


99 


940 


Y17999 


Homo sapiens 


DyrklB protein kinase 


3331 


99 


941 


AF305872 










942 


AF263462 


Homo sapiens 


cingulin 


5939 _j 


99 


943 


AK024442 




rLtJWJUjz, protein 






944 


Y35911 


Homo sapiens — 


Extended human secreted protein 
sequence, SEQ ED NO. 160. 


2~oT 


35 


945 


AB015320 


Homo sapiens 


sigmalB subunit of AP-1 clathrin 


599 


71 


946 


Z82287 


Caenorhabditis 
elegans 


ZK550.2 


229 


35 


947 


D84223 


Homo sapiens 


leucyl tRNA synthetase 


6207 


99 


948 


U49057 


Rattus 


rA9 


3846 


62 


949 


AK000568 


HomefsiTiehs — 
Homo sa^ie" 8 — 


unnamed protein product 


T^q 

~Wr 


TrTn 

100 


950 


AL021578 


omo sapiens 


ujtjjVv i^.u. i ^uriuiiarauienzeu 


257 


42 


951 


AB032435 


Homo sapiens 


differentiation-associated Na- 
cotransporter 


3063 


99 


952 


AF 110532 


Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L 17.5.1 (novel protein) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 
protein (HFASLP). 


2377 


100 


956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 
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SEQ 
ID 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


957 


U68535 


Mus musculus 


aldo-keto reductase 


451 


73 


958 


AC007067 


Arabidopsis 
thaliana 


Tl 0024.10 


1594 


57 


959 


U72194 


Mus musculus 


muskelin 


3947 


99 


960 


AE003661 


Drosophila 
melanogaster 


CG 1 5 1 6 8 gene product 


277 


54 


961 


X80332 




rab20 


983 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL89 1 3 
amino acid sequence. 


3916 


99 


963 


Y67315 


Homo sapiens 


amino acid sequence. 


3916 


99 


964 


L32602 


Rattug 

norvegicus 


homeodomain 159. .341 


1821 


96 


965 


Z97832 




dJ329A5.3 (KIAA06460 protein) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 


176 


39 


967 


U 12465 


Homo sapiens 


ribosomal protein L35 


604 


100 




AF151803 




CGI-45 protein 


1 101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
gene 137 clone HMWIF35. 


1348 


98 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 


703 


100 


— — — 


AJ 1 3352 1 


— J-TT 

Drosopnua 


protea 'se reverse transcriptase 

ribonuclease H, integrase 


194 


23 


972 


AC006017 


Homo sapiens 


N-acetylgalactosaminyltransferase; 
similar to Q10473 (PID:gl 709559) 


3271 


100 


~973 — 


Z8 1317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 
protein 


685 


31 




ivl i /OOJ 


Homo sapiens 


P2Y puiinoceptor h ° SphQpr0tein ^ P °^ 


792 


100 


~1FR — 


U22829 






399 


40 


~1>76 — 




HomcTsapiens 


dJ1013A22.1 (hepatic nuclear factor 
4, alpha) 


2466 


99 




AC003973 




ZNF91L 


1550 


43 


~9~7"8" — 




Homo sapiens — 


MDMCSF (EC 1.5.1.5; EC 3.5.4.9; 
EC 6.3.4.3) 


2824 


63 


979 


AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


95 


981 


Z92822 


C aenorhabditis 
elegans 


ZK520.1 


1109 


44 


982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


dJ366N23.3 (KIAA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLE 3 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL00298A 10.97 1.000e-40 74- 
119 BL00298E 27.30 1.000e-40 
321-376 BL00298F 11.21 l.OOOe- 
40 409-464 BL00298H 20.50 
1.000e-40 553-607 BL00298C 
16.40 2.286e-40 186-230 
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SEQ 
ED 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00298B 15.64 1.290e-39 134- 
181 BL00298G 24.57 5.345e-39 
465-520 BL00298I 30.07 7.8 18e- 
34661-715 BL00298D 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 1 1.48 4.316e-13 57-82 


5 


PD02454 


! ! ! ! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


PD02454B 11.61 4.309e-17 75- 
103 


6 


DM00864 


EGF-LIKE DOMAIN. 


DM00864A 15.21 7.429e-09 98- 
119 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 1.750e-l 1 29-54 
PR00237D 8.94 7.000e-09 138- 
160 PR00237B 13.50 8.250e-09 
61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-l 5 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.24 4.400e-ll 391- 
408 BL00139A 10.29 7.51 le-09 
67-77 


12 


BL01113 


Clq domain proteins. 


BL01113B 18.26 9.294e-19 689- 
725 BL01 1 13C 13.18 4.857e-l 1 
757-777 BL01113D7.47 2.161e- 
10 790-800 


13 


BL01113 


CI q domain proteins. 


BL01113B 18.26 3.813e-14 599- 
635 BL01113C 13.18 4.857e-ll 
667-687 BL01113D7.47 2.161e- 
10 700-710 




BL00594 


proteins. 


BL00594A 16.75 6.53 le- 10 50-94 




BLO 1 047 




BL01047B 19.73 4.913e-13 707- 
728 


16 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 7.462e-18 310- 
330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 1.947e- 
18 128-145 PR00741G9.29 
2.180e-17 318-340 PR00741C 
9.16 7.328e-17 147-166 
PR00741H 10.32 2.141e-13 351- 
374 PR00741A9.24 3.596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 






proteins. 


BL00107A 18.39 3.647e-20 1 17- 
148 BL00107B 13.31 1.000e-16 
182-198 


23 


BL00107 


Protein kinases ATP-binding region 


BL00107A 18.39 1.600e-23 126- 
157 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


27 


BL00239 


Receptor tyrosine kinase class U proteins. 


BL00239B 25.15 2.324e-l6 91- 
139 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-10 681-694 
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SEQ 


ACCESSION 


DESCRIPTION 


RESULTS* 


ID 


NO. 






NO: 












proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


BL01113 


CI q domain proteins. 


BL01 1 13A 17.99 9.308e-09 54-81 


33 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01168L9.47 1.667e-09 401- 
416 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01 1 68L 9.47 1 .667e-09 41 1- 
426 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR00426D 10.59 3.618e-12 110- 
122 


37 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 1.000e-40 90- 
133 BL00123C 24.61 1.000e-40 
145-195 BL00123E 22.25 l.OOOe- 
40 304-358 BL00123G 26.01 
1.000e-40 438-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 1.000e-17 216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 1.000e-13 374-387 
PD00066 13.92 6.000e-13 458-471 
PD00066 13.92 2.7 14e- 12 234-247 
PD00066 13.92 3. 143e-12 430-443 
PD00066 13.92 8.714e-12 514-527 
PD00066 13.92 3.739e-ll 402-415 
PD00066 1 3 .92 2.03 8e- 1 0 3 1 8-3 3 1 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973A21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10 475- 
501 BL00649B 20.68 7.387e-09 






417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-l 6 445-458 
PD00066 13.92 5.846e-l 5 305-318 
PD00066 13.92 1.000e-14 221-234 
PD00066 13.92 1.000e-14 417-430 
PD00066 13.92 2. 800e-14 249-262 
PD00066 13.92 2. 800e- 14 277-290 
PD00066 13.92 8.800e-14 333-346 
PD00066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40 417- 






464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
1.857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 
149 


53 


BL00232 


Cadherins extracellular repeat proteins 


BL00232B 32.79 1.000e-40 143- 
191 BL00232 A 27 .72 2.3 50e-28 






49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 
20 250-268 BL00232B 32.79 
1.314e-ll 367-415 BL00232C 
10.65 9.308e-10 470-488 


54 


BL00303 


S-100/ICaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






protein. 


162 BL00303A 21.77 1.000e-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 1.000e-15 242- 
261 PR00378B 13.80 9.250e-13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1.5 14e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 1.222e-ll 43-83 


68 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237E 13.03 5.09 le- 13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237A 1 1.48 4.375e- 
11 24-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e-10 230- 
255 PR00237B 13.50 9.438e-10 
57-79 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.938e-28 31-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (SI 6) SIGNATURE 


PR00830A8.41 8.759e-12 348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.37 2.149e-10 148- 
163 


77 


PR00753 


1 - AMINOCYCLOPROPANE- 1 - 
CARBOXYLATE SYNTHASE 
SIGNATURE 


PR00753E 8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 
131-153 


78 


PR00506 


D21 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00506C 19.40 8.017e-09 96- 
119 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.286e-30 1 17-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21 .24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e-16 221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


92 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-08 119- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7.309e-09 28-72 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.429e-31 118-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-l 1 342-359 
BL00028 16.07 4.300e-10 229-246 
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BL00028 16.07 6. lOOe- 10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14 637-651 PR00048A 10.52 
2. 059e- 12 609-623 PR00048A 
10.52 2.588e- 12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-l 1 
525-539 PR00048A 10.52 4.316e- 
11441-455 PR00048A 10.52 
5.263e-l 1413-427 PR00048B 
6.02 2.125e-10 569-579 
PR00048B 6.02 4.938e-10 513- 
523 PR00048A 10.52 5.696e- 10 
497-511 PR00048B 6.02 8.875e- 
10 429-439 PR00048B 6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


r^ivUUiyj/V 1 1 .7^ jJOhc-ZZ j 

PR00195B9.47 1.783e-21 56-74 
PR00195C 11.50 3.455e-21 126- 
144 PR00195D 1 1.76 8.714e-21 
175-194 PR00195F 16.20 8.500e- 
20 217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01 113 


Clq domain proteins. 


BL01113A 17.99 1.865e-09 121- 
148 BL01113A 17.99 5.846e-09 
82-109 


105 


BL0Q420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-l 1 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
c rr.w a tt TP rr 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-16 5-18 
PR00860C9.61 1.474e- 14 41-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


kw SPAC24B1 1.09 R07E5.13. 


DM01 840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.571e-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.3 17e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01126C9.20 9.735e-ll 
190-203 


1 16 


BL002 1 6 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 1.000e-40 49- 
101 BL00437B 16.28 1.000e-40 
114-168 BL00437C 21.86 l.OOOe- 
40 190-239 BL00437D 25.72 
1.000e-40 248-301 BL00437E 
23.95 1.000e-40 327-379 


119 


BL0O14O 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8.274e- 14 164- 
208 BL00140C 1 1.80 5.444e-10 
77-102 


120 


BL00224 


Clathrin light chain proteins. 


BL00224B 16.94 6.712e-10 95- 
148 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 1.000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 
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BINDING (CREB) PROTEIN 
SIGNATURE 




124 


PR00041 


CAMP RESPONSE ELEMENT 
BINDING (CREB) PROTEIN 
SIGNATURE 


PR00041D 7.95 2.906e-09 24-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061C 7.86 3.250e-10 212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


PR00318D 16.28 1.900e-34 219- 
248 PR00318B 14.79 3.455e-27 
168-191 PRO0318C 12.09 7.000e- 
23 197-215 PR00318A7.84 
1.600e-19 35-51 PR00318E7.23 
2.500e-12 265-275 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743e-10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 
204 BL00824D 14.04 1.621e-38 
204-239 BL00824B 9.21 7.750e- 
22 133-153 BL00824E 12.49 
l.OOOe- 19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14.67 1.000e-27 141- 
168 PR00708C 11.77 1.643e-25 
98-120 PR00708B 15.15 2.1 74e- 
24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 
14.40 2.636e-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 8.468e-13 126- 
145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-10 201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL0047 1 23 .92 7.480e- 1 0 42-90 


140 


PR00205 


CADHERTN SIGNATURE 


PR00205B 11.39 5.582e-10 328- 
346 PR00205B 11.39 9.01 8e- 10 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
63-83 PR00979C 12.16 6.400e-19 
108-124 PR00979D 12.38 7.955e- 
19 170-185 PR00979F 10.14 
3.382e-15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


146 


PR00604 


CLASS IA AND IB CYTOCHROME C 
SIGNATURE 


PR00604D 15.86 1.000e-17 87- 
104 PR00604B 12.73 9.591e-16 
57-73 PR00604C 10.21 8.200e-12 
73-84 PR00604E 10.13 1.000e-ll 
106-117 PR00604A 11.13 8.800e- 
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11 44-52 PR00604F 8.60 l.OOOe- 
10 123-132 


147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.864e-l 5 266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069D 19.36 1.857e-30 187- 
217 PR00069A 16.01 7.429e-25 
41-66 PR00069E 18.14 3.1 00e-22 
235-260 PR00069C 16.03 7.000e- 
20 151-169 PR00069B 11.33 
8.071e-19 101-120 


150 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURIDYLA 1 E 
PSEUDOURIDINE LYASE TR. 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-15 
114-127 PD02906A 10.84 6.500e- 
09 71-84 


153 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479A 19.86 5.091e-12 891- 
914 BL00479B 12.57 1.837e-ll 
915-931 


158 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-31 143-186 


160 


BL00422 


Granins proteins. 


BL00422C 16.18 7.750e-12 420- 
448 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 9.297e-l 1 62-82 




BL01282 


BIR repeat proteins. 


BL01282B 30.49 6.182e-10 347- 
386 


166 


PR00860 


VERTEBRATE MET ALLOTHI ONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 1.000e-18 61-74 
PR00860C9.61 1.900e- 15 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.241e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1.273e-16 388-405 BL00514D 
15.35 9.100e-15 369-382 
BL00514B 16.42 4.857e-14 260- 
276 BL00514F11.65 9.690e-14 
416-431 BL00514A 11.68 8.200e- 
11 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 
15.35 9.100e-15 321-334 
BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL00514A 11.68 8.200e- 
11 101-111 


171 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514G 15.98 2.241 e-34 385- 
415 BL00514H 14.95 6.571e-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 
1.273e-16 302-319 BL00514D 
15.35 9.100e-15 283-296 
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BL00514B 16.42 4.857e-14 212- 
228 BL00514F 1 1.65 9.690e-14 
330-345 BL00514A 11.68 8.200e- 
11 101-111 


173 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.400e-29 1 19-162 


174 


DM01970 


0 kw ZK632.12 YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 5.1 19e-15 1391- 
1404 


176 


BL00773 


Chitinases family 19 proteins. 


BL00773C 9.42 8.000e-09 2-16 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.163e-14 141- 
160 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


PD01937A 6.68 3.475e-09 221- 
232 


185 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 2.946e-23 247-272 
BL00845 16.43 1.628e-21 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1.65 6.538e-l 1 525- 
541 


187 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 11.65 6.538e-ll 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM01803A 10.51 1.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 5. 09 le- 15 69-82 


190 


PR00194 


TROPOMYOSIN SIGNATURE 


PR00194C 6.38 1.900e-35 145- 
174 PR00194E 8.74 3.250e-30 
231-257 PR00194D 9.57 1.500e- 
26 175-199 PR00194B 10.24 
5.200e-24 120-141 PR00194A 
7.86 4.857e-21 84-102 


192 


PD02042 


IRON- SULFUR ELECTRON 
TRANSPORT AROMATIC 
HYDROCARB. 


PD02042B 16.75 5.154e-09 131- 
1 46 PD02042 A 21.13 5 .909e-09 
94-121 


193 


PR0002I 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.200e-10 2-15 


195 


BL00463 


Fungal Zn(2)-Cys(6) binuclear cluster 


BL00463 8.22 5.071e-09 111-123 


196 


PR00118 


BETA-LACTAMASE CLASS A 
SIGNATURE 


PR001 18F 16.42 9.386e-09 165- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 5.424e-09 234- 
267 


198 


BL00660 


Band 4. 1 family domain proteins. 


BL00660A 31.50 5.500e-ll 714- 
767 


199 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURE 


PR00009A 14.15 5.345e-15 971- 
987 PR00009C 14.11 8.773e-13 
996-1008 PR00009D 16.83 
8.000e-ll 1008-1018 PR00009C 
14.11 1.882e-09 892-904 


203 


BL00025 




BL00025 17.17 4.536e-19 38-59 


205 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 7.300e-10 165-178 


206 


ri\.uu loo 


c i rau \;ni TAdVt RATRfl 
OLU W V wJL, JL /\<JX}-LJ/\ i au 

POTASSRJM CHANNEL SIGNATURE 


rtsVUlOoL/ 1Z.S5 O.oOjc-1 1 O/-50 


207 


BL00025 


P-type 'Trefoil' domain proteins. 


BL00025 17.17 3. 423e-20 39-60 
BL00025 17.17 8.750e-16 88-109 


209 


BL00646 


Ribosomal protein S13 proteins. 


BL00646B 21.42 6.100e-30 110- 
143 BL00646A25.82 6.192e-29 
14-62 


210 


PR00138 


MATRLXIN SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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305 PR00138C 16.41 3.000e-24 
218-247 PR00138E 6.01 8.71 4e- 

n 3 14-798 PR flfl t IRA K 1/1 

9.538e-13 134-148 PR00138B 
15.82 4.522e-12 188-204 


211 


DM01206 


CORONA VIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 

L-0 i KAin arUX 1 tiK t> Y Mr. 


PD01941A 14.81 1.000e-40 163- 
~>\n prv»i O/ii r i s m o ta^o ir\ 

23 837-884 PD01941C 19.96 
8.200e-20 508-563 PD01941D 

T7 16 1 A(\r\a 1 A Tin 

PD01941F 28.52 9.645e-15 1005- 
1060 






Ribosomal protein SI 5 proteins. 




214 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001 15Z 3.12 2.125e-09 1 178- 
1227 BL00115Z3.12 6.096e-09 
1 164-1213 


215 


BL00038 


Myc-type, 'helix-loop-helix' dimerization 
domain proteins. 


BL00038B 16.97 7.600e-18 125- 
146 BL00038A 13.61 1 474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01 108A 20.33 2.241e-22 49-82 
BL01108B 11.40 8.457e-10 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A 9.55 1.321e-10 360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 

11.65 4.288e-10 1253-1268 
BL00514H 14.95 8.636e-10 1318- 
1343 


223 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 1.000e-40 93- 
139 BL00325A 24.83 9.333e-24 
61-93 




QT C\f\(\ 1 Q 
xJLUUU 1 5 


EF-hand calcium-binding domain 
proteins. 


BL00018 7 41 1.450e-10 231-244 




PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1.692e-18 67-92 


228 


BL00211 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B 13.37 8.875e-18 
2045-2077 BL00211A 12.23 
1.900e-09 931-943 




rKUU lo i 




rJ\uU /o i/\ j.oi 7.JOOC-U7Z/J- 
292 


231 


rKUUU4y 


WULM i> 1 UMUUK JrKU IH1JN 
SIGNATURE 






oLU04 1 Z 


Neuromodulin (GAP-43) proteins. 


RT nn419T> lfi W 1 Q7Rp.1D 1 ft,Q- 

OLjWH ID.J 4 ! 1.7/OC-lU 1U7" 

160 BL00412D 16.54 4.122e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.09 5.034e-27 
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37-67 BL01252C 18.10 1.621e-21 
164-190 BL01252A 14.22 7.107e- 
18 14-34 


239 


BL00302 


Eukaryotic initiation factor 5A hypusine 
proteins. 


BL00302 14.81 1.000e-40 25-79 " 


240 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 8.851e-13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR I. 


PD02929A 28.27 4.529e-09 235- 
289 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 11-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 115- 
144 BL01270B 18.74 6.857e-17 
76-115 BL01270E 13.03 6.016e- 
15 182-211 BL01270D 20.87 
9.160e-13 144-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 
427-482 PF00791B 28.49 2.651e- 
09 179-234 PF00791B28 49 
3.890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5.304e-ll 165-178 
PD00066 13.92 6.478e-ll 249-262 
PD00066 13.92 3.423e-10 221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B5.47 4.857e-14 
249-304 BL00406E 8.44 1 ,000e- 
1 1 522-572 BL00406C 6.75 
5.449e-ll 313-368 


248 


BL00951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 1.000e-40 112- 
161 BL00951A 15.10 7.750e-39 
21-57 BL0095 ID 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 


BL01113 


Clq domain proteins. 


BL01113A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
194-221 BL01113A 17.99 7.81 8e- 
14 182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e- 13 191-218 
BL01113A 17.99 6.077e-12 203- 
7^0 WT n 1 1 1 A n do o 1 s-jp i 1 
179-206 BL01113A 17.99 2. 532e- 
10 176-203 BL01113A 17.99 
9.043e-10 218-245 BL01113A 
17.99 9.426e-10 209-236 
BL01113A 17.99 4.1 15e-09 137- 
164 


257 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 1.837e-21 466-491 


259 


PR00248 


METABOTROPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


260 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 441-452 
BL00678 9.67 5.800e- 10 481-492 
BL00678 9.67 8.800e-10 358-369 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5.800e-10 455-466 
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BL00678 9.67 8.800e-10 332-343 


262 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 468-479 
BL00678 9.67 5.800e-10 508-519 . 
BL00678 9.67 8.800e-10 385-396 


263 


BL50002 


Src homology 3 (SH3) domain proteins 


BL50002B 15.18 2.200e-10 415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 438-470 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.09 le- 14 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1.161e-12 36-55 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765e-12 
129-140 


272 


BLO 1115 


G TP-binding nuclear protein ran proteins. 


BL01115A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.911e-09 819- 
832 


275 


PR00179 


LIPOCALIN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-l 1 
36-49 PR00179C 19.02 6.040e-ll 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e-17 22-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e-10 
45-62 


277 


rt nni4fl 

DLUU IHV 


family 1 cysteine activ. 


BL00140D 22.64 1.000e-40 161- 
205 BL00140C 11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


278 


PD02712 


ELEMENT TRANSPOSASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


286 


PR00081 


GLUCOSE/RIBITOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTIPROLIFERATIVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR00310B 10.59 4.23 le-17 29-59 
PR003 10D 9.10 6.679e-16 89-1 19 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 






proteins. 


BL00979L 20.63 3.800e-12 111- 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD0241 1 21.89 7.000e-16 195-229 


296 


BLO 1064 


Pyridoxamine 5'-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 
202-235 


297 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 2.929e-13 37-56 
BL00030B7.03 1.900e-ll 167- 
177 BL00030A 14.39 2.000e-10 
128-147 
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298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L-isoaspartate(D-aspartate) O- 
methyltransferase signa. 


BL01279A 24.27 5.862e-l 1 57- 
105 


301 


BL00191 


Cytochrome b5 family, heme-binding 
domain proteins. 


BL00191K 17.38 4.95 le-27 184- 
228 BL00191JI1.37 6.447e-17 
128-150 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RECEPTOR 
SIGNATURE 


PR00245A 18.03 4.818e-21 59-81 
PR00245C 7.84 5.154e-20 238- 
254 PR00245D 10.47 4.000e- 15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5.714e-12 291-306 


309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 1 19- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237D 11.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8.200e-28 1 10- 
136 BL00380G 1 1 26 5 800e-16 
267-280 BL00380B 14.77 7.000e- 
14 49-62 BL00380F 9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL00380A 
10.48 1.000e-09 10-20 




TIT (\C\T)1 
DJ-.UUZZ / 


Tubulin subunits alpha, beta, and gamma 
proteins. 


105 BL00227C 25.48 1.000e-40 
111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F 21.16 
1.000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B 32.79 2.588e-17 

15 116-164 BL00232B 32.79 
6.769e-13 330-378 BL00232C 
10.65 9.341e-12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
izi ruuz /47A 7.JD o.uuue-i d z- 
15 






TRANSFER PROTEIN SIGNATURE 


231 PR00391B8.39 1.000e-13 
ri i nd punnioin to oi o woo 

13 191-207 PR00391A 7.83 
5.390e-ll 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proteins. 


BL01030 23.44 1.818e-23 87-125 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD02711 


SYNTHASE 


PD02711B 14.26 I.973e-20 944- 
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PHOSPHORIBOSYLFORMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 


BL00223C 24.79 1 .000e-40 245- 
300 BL00223B 28.47 8 714e-38 
168-218 BL00223A 15.59 8.250e- 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e-16 13-68 BL00223C 24.79 
2.735e-15 85-140 BL00223A 
15.59 2.253e-ll 258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-110 
PR00345E 8.54 7.652e-28 158- 
1 83 PR00345C 4.54 9. 100e-28 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A* 13.46 
5.645e-16 52-71 


347 


BL00586 


Ribosomsl protein LI 6 proteins. 


BL00586B 17.00 3.215e-15 184- 
221 


348 


PR00388 


3\5'-CYCLIC NUCLEOTIDE CLASS II 
PHOSPHODIESTERASE SIGNATURE 


PR00388A 10.45 2.778e-09 86- 
L 105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.118e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 




TYK/f f*1 Of\A 
XJWlKJ 1ZUO 


PROTEIN. 


195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10 69 
8.633e-09 132-152 DM01206B 
10.69 8.861e-09 181-201 
DM01206B 10.69 9.3 16e-09 177- 
197 




rUV myo 


OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B7.il 1.000e-l 1 589- 
600 BL00178A 14.23 8.500e-09 


366 


BL00523 


Sulfatases proteins. 


BL00523E 19.27 1.000e-23 318- 
mo xjjluujzja. ij.jo j.juue-io 
30-47 BL00523B 8.64 1.964e-13 
78-90 BL00523C 12.64 9.625e-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases A TP-binding region 
proteins. 


BL00107A 18.39 4.818e-092]-52 


370 


BL00880 


Acyl-CoA-binding protein. 


BL00880 17.52 1.000e-40 75-125 






proteins. 


BL00107A 18.39 1.000e-23 276- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR00211B 0.86 6.602e-l 1 326- 
347 PR0021 IB 0.86 6.106e-10 
320-341 PR00211B 0.86 3.1 67e- 
09 333-354 


373 


BL00279 


Membrane attack complex components / 
perforin proteins. 


BL00279E 37.11 9.349e-10 749- 
797 


375 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.231e-33 10-49 


377 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-28 10-49 


379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-.16 3-25 
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380 


PR00413 • 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11.28 8.941e-09 864- 
878 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11.28 8.941e-09 864- 
878 


387 


BL01060 


Flagella transport protein fliP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


ALPHA/BETA GL1ADIN FAMILY 
SIGNATURE 


PR00209B 4.88 6.318e-l 1 1009- 
1028 


389 


PR00837 


ALLERGEN V5/TPX-1 FAMILY 
SIGNATURE 


PR00837B 11.64 1.000e-10 469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 118- 
142 


392 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 


BL01209 9.31 3. 3 6 8e- 15 47-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosomal protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.231e-21 
45-81 BL01013C 9.97 1.000e-13 
132-142 BL01013B 11.33 l.OOOe- 
1111 0-121 


397 


BL00930 


Peripheral /rom-1 proteins. 


BL00930E 17.80 1.000e-40 56-92 
BL00930D 9.12 4.632e-37 12-56 
BL00930F 16.91 2.800e-36 92- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491e-09 262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
SIGNATURE 


PR00819B 10.83 7.158e-l 1 4-20 


403 


BL003 8 1 


Endopeptidase Clp serine proteins. 


BL00381C 23.84 1.250e-32 150- 
194 BL00381A 16.48 2.286e-22 
74-111 BL00381B 21.42 8.326e- 
14 78-130 


405 


BL01105 


Ribosomal protein L35Ae proteins. 


BL01105A 17.37 1 .000e-40 4-49 
BL01105B 12.95 1.000e-40 68- 
108 


406 


BL00344 


GATA-type zinc Finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB Q.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVIRUS ORF6 PROTEIN 
SIGNATURE 


PR00910A2.51 4.321e-09 9-22 


410 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 1.000e-28 752- 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.415e- 
18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 52- 
107 BL00227C 25.48 1.000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40 222-276 BL00227F 21.16 
1.000e-40 382-436 BL00227E 
24.15 1.750e-34 326-361 
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BL00227A 24.55 1.000e-33 1-35 


416 


PF00992 


Troponin. 


PF00992A 16.67 1.71 le-09 557- 
592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-3 10 


419 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 197-251 


420 


PF00856 


SET domain proteins. 


PF00856A 26.14 9.074e-13 901- 
938 PF00856B 16.42 2.397e-12 
951-973 


421 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 8.200e-12 33-44 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.600e-30 130-169 


424 


PF00564 


Octicosapeptide repeat proteins. 


PF00564B 24.74 1.305e-17 421- 
472 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


428 


BL00478 


LIM domain proteins. 


BL00478B 14.79 3.250e-13 115- 
130 BL00478B 14.79 9.036e-13 
50-65 


431 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.875e-12 464-487 


432 


PD00930 


PROTEIN GTPASE DOMAIN 

A r"TT\T A TTCYM 


PD00930B 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.52 le- 
10 214-255 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. ' 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563e-ll 56-78 


436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001 15T 8.45 7.273e-29 1208- 
1242 BL00115Q 18.08 2.776e-21 
953-983 BL00115Y 11.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8. 130e-16 731-774 BL00115H 
14.34 9.392e- 16 463-496 
BL001 15A 15.44 7.414e-15 43-82 
BL001 15R 6.50 6.128e-14 983- 
1010 BL00115J 16.71 9.289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-13 662-694 BL00115G 

BL001 15K 15 03 3.417e-10 617- 
659 BL00115O 16.76 5.805e-10 
863-913 BL001 15P 1 1.54 7.538e- 
10 913-953 BL00115S 18.24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


441 


PR00309 


ARRESTTN SIGNATURE 


PR00309A 9.68 5.250e-24 32-55 
PR00309D 7.09 4.938e-23 290- 
309 PR00309B7.812.800e-21 
69-88 PR00309C8.22 1.621e-19 
165-183 PR00309E 9.82 9.438e- 
15 374-389 


442 


BL00600 


Aminotransferases class-in pyridoxal- 


BL00600B 19.60 7.324e-14 103- 
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phosphate attachment si. 


129 BL00600G 12.43 2.125e-12 
306-325 BL00600F 8.77 8.105e- 
12 271-284 BL00600E 16.43 
3.167e-ll 228-257 BL00600D 
8.71 8.650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 11.93 3.160e-18 69-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C 9.33 1.000e-40 82-125 
BL00349E 10.79 1.000e-40 152- 
195 BL00349F 11.81 1.000e-40 
213-255 BL00349H 15.70 7.3 87e- 
36 361-399 BL00349B 10.51 
2.227e-34 54-82 BL00349D 1 1 .70 
9. 100e-34 125-152 BL00349G 
19.72 5.781e-30 323-356 


445 


BL00154 


E1-E2 ATPases phosphorylation site 
proteins. 


BL00154F 8.23 8.941e-21 271- 
295 BL00154E20.37 2.620e-15 
124-165 


448 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4. 8 82e- 11 82-115 
DM00215 19.43 6.492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL0 1 283 A 24. 1 5 3. 1 00e-40 1 1 2- 
160 BL01283D 11.70 6.000e-39 
253-286 BL01283B 23.17 6.538e- 
38 170-212 BL01283C 13.05 
7.750e- 19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 2.579e-ll 3-26 


453 


PR00162 


RIESKE 2FE-2S SUBUNIT 
SIGNATURE 


PR00162B 12.77 7.429e-17 215- 
228 PR00162A 9.35 2.324e-14 
193-205 PR00162C8.10 7.120e- 
14 227-240 


454 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.333e-18 1 149- 
1192 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


459 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290A 20.89 1.529e-14 154- 
177 BL00290B 13. 17 9.000e-12 
214-232 


460 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413F 14.91 7.333e-ll 193- 
214 PR00413E 15.78 5.714e-09 
175-192 


463 


PR00759 


BASIC PROTEASE (KUNITZ-TYPE) 
INHIBITOR FAMILY SIGNATURE 


PR00759B 11.26 8.385e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


467 


BL000 1 9 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


469 


PR00 153 


CYCLOPHILIN PEPTIDYL-PROLYL 
CIS-TRANS ISOMERASE 
SIGNATURE 


PR00153D 1 1.99 3.250e-15 510- 
523 PR00153C 11.01 4.682e-14 
495-511 PR00153E9.10 8.548e- 
14 523-539 PR00153B 11.57 
1.720e- 13 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL00491C 12.15 3.912e-09 557- 
572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 
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PRESYNA. 


1496 PD00289 9.97 8.650e-l 1 
1122-1136 


474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 1.000e-40 279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F 18.99 5.320e- 
40 390-428 BL50040C 22.62 
3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50040A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal protein L31e proteins. 


BL01144 25.07 1.000e-40 22-74 




PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURE 


PR00007C 15.60 2.42 le-21 589- 
611 PR00007B 14.16 3.500e-21 
544.564 PR00007A 19.33 6.897e- 
20 517-544 PR00007D9.64 
6.57 le- 12 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 
189 


479 


DM01970 


0 kw ZK632. 12 YDR3 1 3C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 
980 


— 4g0 — 


PROORfiR 
rj\.\J\JoUo 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13.76 5.688e-17 284- 
308 PR00868A 16.33 3.186e-13 
224-247 PR00868H 12.51 3.388e- 
13 431-448 PR008681 10.87 
7.938e-ll 462-476 PR00868E 
13.19 1.608e-10 340-366 


481 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 




BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL0006 IB 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SH3) domain proteins 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 1.000e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 11.96 9.229e- 
21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7.395e-20 375-395 
PR00370A 3.35 2. 03 8e- 1 8 4-20 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 55-89 


492 


BL0021 1 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9.143e-12 319-362 
BL00027 26.43 2 600e-l 1 627-670 
BL00027 26.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.800e-22 214- 
245 BL00107B 13.31 1.000e-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


| BL00383E 10.35 1.000e-14 1902- 
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proteins. 


1913 BL00383D 11.92 3.077e-14 
1862-1875 BL00383A 13.34 
5.500e-14 1730-1745 BL00383C 
10.10 2.000e- 13 1785-1796 
BL00383F 15.51 9.069e-12 1940- 
1956 BL00383B7.61 1.692e-ll 
1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 1.667e-09 
91-105 PR00019B 11.36 4.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40 367- 
414 BL00226B 23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e-13 309-340 BL00226C 
13.23 6.143e-12 266-297 
BL00226B 23.86 1.209e-09 146- 

— — — — — 


Fjr= 

505 


PD02407 


3 -BISPHOSPHOGL YCERATE- 

TWr>J5T>T7"\TnT?>JT PHOtlPT-IOOI VPBR 

liNjL'xijrxiiNUiiiN i rnuornuuL i xv . 


PD02407F 7.61 6.739e-09 916- 


506 


PF00632 


HECT-domain (ubiquitin-transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 PF00632B 18.45 1.1 55e-l] 
940-968 


507 


BL01082 


Ribosomal protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76-1 16 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 493-504 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-ll 567- 
582 PR00320B 12.19 5.886e-10 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A 
16.74 3.415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 


511 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 


512 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 




BL00524 


Somatomedin B domain proteins. 


dt nnrnj a n f:c p rjoc Q i a on 1 ni 

r>njujz4A y.oj o.yzje-14 su-iui 


515 


BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1.964e- 19 492-524 


516 


PD00066 


PROTEIN ZINC-FINGER METAL- 


PD00066 13.92 8.500e-13 391-404 


517 


BL00415 


Synapsins proteins. 


BL00415E 4.82 9.291e-09 959- 
996 






1 I RUS iiNC. 1N.I1N ASC tA i /VL. I 1 

DOMAIN SIGNATURE 


rxvUU lUVD y.HILG-1/. izo- 
145 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


DLAJyjZyyjtt 13.1/4./ DOe-uy 4 /-co 


522 


PR00505 


D12 CLASS N6 ADENINE- SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PK0U505A 14.13 7.12oe-0y io4- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10 891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.500e-32 16-55 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e- 17 131- 
150 PR00254A 11.23 4.706e- 14 
61-78 PR00254C 11.36 4.000e-12 
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113-126 PR00254B 12.97 1.486e- 
11 95-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 3.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193B 11.69 7.750e- 
29 167-193 PR00193A 15.41 
2.588e-22 111-131 PR00193E 
19.47 2.200e-21 501-530 


533 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRECURSOR. 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e- 10 465- 
484 


536 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 

TFRMTM AT TATT ^TfTNATTTRF 


PR00239E 1.58 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 1.000e-40 157- 
212 BL00406B 5.47 6.143e-37 
90-145 BL00406D 12.58 4.600e- 
36 291-346 BL00406E 8.44 
2.200e-33 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e- 10 44-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e-ll 138- 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 1 1.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.1 15e-10 104- 
115 


547 


BL01226 


Hydroxymethylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 1. OOOe- 

4D719 9S1 RT DIO^fiH 1 7 74 

1.000e-40 386-434 BL01226I 
25.06 1.000e-40 460-508 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.8l8e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


— 549 — 


BL00964 


Syndecans proteins. 


BL00964B 12.05 2.426e-10 1246- 
1289 




Uv/iKJ 1 7jU 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM01930F 14.16 8.232e-28 
267-303 DM01930B 19.86 
9.163e-10 37-71 






Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 2.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.82 3.912e-10 
107-121 PR00403B 12.19 2.068e- 
09 76-91 


558 


PROO380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24 275- 
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297 PR00380C 13.18 5.1 54e-20 
226-245 PR00380B 12.64 9.400e- 
20 195-213 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 


561 


PD01795 


PROTEIN AMINOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.56 2.333e-12 159- 
172 PD01795A 10.27 1.000e-09 
135-144 


562 


PD01795 


PROTEIN AMINOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 1 1 .56 2.333e-12 110- 
123 PD01795A 10.27 1.000e-09 
86-95 


563 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL000 18 7.41 1.391 e-09 41-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F 23.19 4.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301B 5.49 4.1 15e-09 284- 
295 


569 


PF00850 




PFftORSOF R RR fi SS"*f»-71 7Sfi 7R7 

PF00850D 14.76 1.519e-16 722- 

74fi PFflflXSflF 1 5 7ft 1 1 1 R*> 11 
/HO JrJTUuoJUr 1 J./U 1.11 oc-1 J 

794-827 PF00850G 22.75 8.375e- 
11 833-875 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 




571 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.800e-l 1 44-53 


573 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e- 11 123-175 


574 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 3.700e-10 986- 
1021 


576 


BL00284 


Serpins proteins. 


BL00284C 28.56 5.200e-26 200- 

1AO T5T ftfiO 0/1 A 1 ^ fiA A ftlla ID 

71-95 BL00284B 17.99 7.261e-15 

1 /j"l7f JOJLvUUZotXJ IOJ*f J.O^Oc- 

13 306-333 BL00284E 19.15 
7.429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


pflfll Hfifi lQdlfi SS^p-70 1 ^ 


580 


BL50001 


profile. 


p,t ^nnnip. 17 <m d snftp 17 mm 

DbjUL/U 1 LJ 1 / .4U 4.JUI/C-IZ 1U1U- 

1031 


581 




ACTIVATION. 


PF>nnoir>R 11 77 i isos 77 fine 

rJJuu7JUD jj./Z J.J07C-ZZ OUo- 

649 PD00930A 25.62 6.806e-17 
505-531 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 11.35 2.034e-ll 93- 
126 


585 


DM01551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14.62 8.859e-10 102- 
122 




rruuozo 


PHD-finger. 


■Dtrnn^oc qa i o^ri 
rrUUOZo 1 j.oh J .43 je- J / Zj j-z jU 


587 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.063e-10 85-128 






FAMILY SIGNATURE 


fKUUJzoA o./D l.jZDe-lo ZZf- 
248 PR00326C9.79 6.760e-15 

z/o-zyz rrCUUJZOU I7.U7 0.03/6" 
13 293-312 PR00326B 16.74 
9.229e-13 248-267 


589 


BL00422 


Granins proteins. 


BL00422A 28.34 7.429e-09 2349- 
2378 


590 


BL00415 


Synapsins proteins. 


BL004 1 5N 4.29 9.794e- 1 0 295- 
339 


591 


BL00128 


Alpha-lactalbumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e-ll 110- 
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132 


596 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.136e-09 31-46 


597 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-19 207- 
229 DM00547E 13.94 6.200e- 18 
319-342 DM00547B 11.28 

I. 000e-17 179-193 DM00547D 

II. 60 9.250e-13 289-303 
DM00547F 23.43 6.727e-12 679- 
726 DM00547A 12.38 4.81 8e-ll 
158-170 


600 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.882e-27 13-52 


601 


BL00192 


Cytochrome b/b6 heme-ligand proteins. 


BL00192A 11.90 6.400e-09 390- 
430 


602 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


603 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


606 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10 292- 
306 PR00019A 11.19 5.667e-09 
323-337 


607 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 1 1.36 7.300e-10 292- 
306 PR000 1 9 A 1 1 . 1 9 5 .667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16 74 2.853e-10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP-1 proteins. 


BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G 20.12 8.800e-31 
431-471 BL00750F 18.40 5.1 25e- 
30 370-411 BL00750E 24.59 
8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e-17 149- 
181 BL00750D 16.16 6.31 8e- 14 
203-222 


613 


BL00766 


Tetrahydrofolate > 
dehydrogenase/cyclohydrolase proteins. 


BL00766B 24.49 1.000e-40 142- 
190 BL00766E 13.78 1.000e-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17.05 
4.536e-26 283-313 BL00766A 
21.48 6.063 e-24 102-132 


615 


BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3.298e-10 746-755 


616 


BL00319 


Amyloidogenic glycoprotein extracellular 


BL00319C 17.12 9.053e-09 419- 
453 


617 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


618 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 5.817e-16 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 11.93 5.500e-19 213- 
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AC C JSasHJiN 




RESULTS* 




NO. 






— !!1Pj — 












family 2 proteins. 


231 BL00972D 22.55 2.742e- 16 








<?ni-S?fi rt f)f)Q79R o a* i nnr»» 








1 1 297-307 BL00972C 16.48 








3. 1 60e- 1 1 370-385 BL00972E 










625 


PD01066 


PROTEIN ZINC FINGER ZINC- 


PD01066 19.43 6.333e-39 6-45 






FINGER METAL- BINDING NU. 




628 


BL00039 


DEAD-box subfamily ATP-dependent 


BL00039D 21.67 7.750e-31 478- 






helicases proteins. 


S94 RT nnmQA 1 8 AA 9 OftlV 9^ 








198-237 BL00039C 15.63 1.844e- 








15 327-351 BL00039B 19.19 








^ 9d9-9fiR 


— Tati — 


rLsVUJ I/O 


TSDZ-VTCTIVT m vrnDDATcrw 
rKU 1 JcJIN VjjL i LUrKU I J2IIN 










^ n 


— aT\ — 
631 


PD00306 


PROTEIN GLYCOPROTEIN 


PD00306A 10.26 7.000e-12 290- 










633 


BL00785 


5'-nucleotidase proteins. 


BL00785C 9.45 3.625e-16 108- 






122 BL00785E 15.85 4.000e-16 








Z/y-Zyj dLUU/ojA y./j o.jUUc- 








14 29-40 BL00785B 10.65 








5.500e-13 72-86 BL00785D 9 89 








4.000e-12 135-145 


— fiTfi — 




PAVTT T TNT <5T<TNJATI TRP 


PRftf>R19P 1 A A1 Q Qf>1 o 1 4 fi^ 


637 


PR00109 


TYROSINE KINASE CATALYTIC 


PR00109B 12.27 6.362e-13 221- 






DOMAIN SIGNATURE 


240 


638 


rrUUOjj 


MSP (Major sperm protein) domain 


PF00635B 15 84 4 900e-l 1 463- 






proteins. 


— - —— — — — — 


— Ho 

639 


rKUOooU 


VbRlbiiKAlb MfclAbL01rilUN.blN 


PR00860B 7.04 1.900e-18 85-99 






MQjNA 1 UKb 


PR00860C 9.61 1.474e- 14 99-109 








PR00860A 5.46 1.720e-14 63-76 


641 


PD00066 


PROTEIN ZINC-FINGER METAL- 


PD00066 13.92 4.462e-15 271-284 






BINDI. 


PD00066 13.92 4.462e-15 299-312 








PD00066 13.92 2. 800e-14 327-340 








PD00066 13.92 2. 800e-14 383-396 








PD00066 13.92 2.800e-14 41 1-424 








PD00066 13.92 7.000e-14 355-368 








PD00066 13.92 8. 800e-14 439-452 








PD00066 13.92 8. 800e-14 495-508 








PD00066 13.92 1.500e-13 551-564 








pnnnns/? 1 "X Q9 i nnno 1 ■a A&n asi\ 








pnnnnfifi n 097 nnnp 17 S93 sifi 








DT*nnrt^#s 1 *3 09 0 enrta mis no 
rDUUUoo 1 j.yz y.MJUe-li zO-zzo 








PD00066 13.92 9.500e-13 243-256 
















TiT^nnnAA. n Q9 0 mem t.nc\ 

rlJUUUOO IJ.y/ o.Dljc-lU uU/"OaU 








PD00066 13.92 1.600e-09 187-200 


642 


BL00961 


Ribosomal protein S28e proteins. 


BL00961B 1 1.24 7.429e-37 67- 








1 nn rt nnofii a q on a <v7Qp 9/; 








42-66 


— 

643 


D.LUUJOJ 


i T~- — cTe = 

Ribosomal protem S5 protems. 


dldujoja zo.'fj i.jyie-^u iuj- 








155 BL00585B 18.78 3 250e-30 








193-230 


647 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 9.400e-10 181-192 


648 


PR00876 


NEMATODE METALLOTHIONEIN 


PR00876C 6.15 9.229e-09 1 1 2- 






SIGNATURE 


126 


652 


PD01066 


PROTEIN ZINC FINGER ZINC- 


PD01066 19.43 5.941e-27 29-68 






FINGER METAL-BINDING NU. 




653 


BL00047 


Histone H4 proteins. 


BL00047A 13.53 1.000e-40 2-41 



172 



WO 01/57190 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00047B6.51 I.429e-40 4I-74 
BL00047C 12.18 1.310e-38 74- 
104 


654 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 3.483e-17 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8286e-10 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins. 


BL00125B 21.48 1.000e-40 89- 
135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40 213-268 BL00125A 14.83 
8.941e-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL- 


PD00066 13.92 8.200e-16 492-505 
ruuuuoo 1 j.7i 7JU0C-1 j.jou-oyj 
PD00066 13.92 6.000e-13 352-365 

PD00066 13.92 7.500e-13 268-281 
PD00066 13.92 7.500e-13 408-421 
PD00066 13.92 2. 174e-ll 464-477 
PD00066 13.92 l.OOOe- 10 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2. 189e-26 29-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e-13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e-ll 
198-243 BL00795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 

6.1 lle-1 1 197-242 BL00795C 
17.06 6.444e- 11 194-239 
BL00795C 17.06 8.000e- 11 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e- 10 199-244 
BL00795C 17.06 5.081e-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 

5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09 201- 
246 BL00795C 17.06 6.600e-09 
202-247 BL00795C 17.06 6.600e- 
09 208-253 




BL00469 




BL00469 22.22 1.000e-40 149-204 


663 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.41 le-11 331- 
385 


664 


BL00601 


Tryptophan pentad repeat proteins (IRF 
family) proteins. 


BL00601A 20.29 5.500e-23 7-46 
BL00601B 20.92 3.631e-13 69-98 


665 


BL00082 


Extradiol ring-cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.6 15e- 12 49-72 


666 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 
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SEQ 
ID 

NO: 


ACCfc-kMON 
NO. 










HELICASE. 


881 DM01537B 21.63 9.750e-21 
1669-1716 DM01537A 15.14 
8 s fiQR-7i 8 rYN/rm «7A 

o.OJUC-lo D70- / 10 U1VLUIjj//\ 

15.14 6.766e-12 1537-1557 


667 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 


DM01537B 21.63 7.923e-38 820- 

1655-1702 DM01537A 15.14 
8.650e-l 8 684-704 DM01537A 
15.14 6.766e-12 1523-1543 


669 


BL00107 


Protein kinases ATP-binding region 


BL00107A 18.39 6.786e-24 849- 
880 BL00107B 13.31 6.727e-13 
916-932 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84>9.735e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.571e-12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTIDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key' 
motif proteins. 


BL00225B 18.06 7.517e-24 1805- 
1840 BL00225B 18.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e-14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5. 500e-14 2077-21 12 BL00225A 
13.82 5.829e-12 2043-2064 
dIjUuzzj/a ij.oz j.j^/e-uy i/jy- 
1780 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-l0 169- 
184 PR00320A 16.74 6.294e-10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL00243I 31.77 1.143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 1.000e-29 612- 
635 PR00852E8.14 3.769e-27 
348-371 PR00852D 11.38 8.875e- 
2.1 jUy-JJl rKUUoDZD 1 1 .Uo 
7 snn» 7^ 7/1Q 7<Q DDnnfl^OT 

17.26 3.500e-25 683-704 
PR00852F 1 1.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C8.81 9.143e- 


682 


BL50O58 


G-protein gamma subunit profile. 


BL50058 27.23 1.375e-35 15-63 




BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972D 22.55 3.903e-16 300- 
325 BL00972B9.45 1.000e-13 
120-130 BL00972E 20.72 5.500e- 
11 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 


688 


BL00388 


Proteasome A-type subunits proteins. 


BL00388A 23.14 1.000e-40 8-54 
BL00388B 31.38 3.864e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL00388C 18.79 8. 147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


692 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 7.600e-10 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C 9.97 6.21 le- 
14 615-625 BL01013B 11.33 
3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 3.571e-13 164-178 
PD00289 9.97 8.650e-ll 2147- 
2161 PD00289 9.97 2.552e-09 23- 
37 


698 


PR00161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C9.51 4.930e-09 282- 
302 


700 


PR00749 


LYSOZYME G SIGNATURE 


PR00749F 13.63 8.636e-13 139- 
156 PR00749H8.22 3.681e-12 
173-194 PR00749B 16.54 1.419e- 
11 48-70 PR00749C 7.26 3.060e- 
11 72-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR00704I 9.52 1.000e-29 476-505 
PR00704D 11.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1.237e-21 317-339 PR00704H 

PR00704A 14.68 2. 125e-19 27-51 
PR00704C 11.88 1.257e-17 96- 
113 PR00704B 17.94 1.833e-15 
72-95 






PROKARYOTE METALLOTHIONEIN 
SIGNATURE 


PR00859C 7.06 2.776e-09 94-1 1 1 






Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 
416 BL00226B23.86 3.250e-24 
203-251 BL00226C 13.23 8.269e- 
21 268-299 BL00226A 12.77 
8.200e-14 103-118 


707 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.440e-102-15 


708 


BL00361 


Ribosomal protein S10 proteins. 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 


PR00021A4.31 2.200e-10 2-15 


710 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 8.412e-27 160- 
197 BL00514E 14 28 8 909e-16 
219-236 BL00514H 14.95 1.551e- 
15 317-342 BL00514G 15.98 
7.750e-15 284-3 14 BL00514D 


■ — — 




PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 8.714e-12 49-90 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D 23.26 2.080e-14 
222-259 BL00400A 21.59 1.600e- 
10 27-59 


715 


BL01154 


RNA polymerases L / 13 to 16 Kd 


BL01154B 24.55 5.500e-36 40-76 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






subunitsproteins. 


BL01154A 18.70 3.000e-22 19-40 


716 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 9.786e-32 10-49 


717 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 
316 BL00687D 26.00 5.333e-28 
151-198 BL00687B 17.54 3. 647e- 
26 39-81 BL00687C 24.13 
6.087e-22 96-133 BL00687F 9.55 
2.500e-ll 352-363 


727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


DM01 3 54N 13.17 1.000e-40 129- 
174 DM01354O8.73 6.605e-15 
180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL01024B 8.91 1.000e-40 86-127 
BL01024C 7.80 1.000e-40 146- 
185 BL01024D 13.22 1.000e-40 
185-222 BL01024E 11.96 l.OOOe- 
40 222-266 BL01024F 9.42 

I . 000e-40 266-3 1 7 BL0 1 024G 

II. 09 1.000e-40 317-349 
BL01024H 13.88 1.000e-40 389- 
442 


736 


PF00913 


Trypanosome variant surface 
glycoprotein. 


PF00913D 11.907.130e-1024-51 




Jrxvuu /uu 


SIGNATURE 


PR00700D 12.47 2.200e-09 82- 
101 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.600e-09 68-83 
PR00320A 16.74 7.366e-09 68-83 


743 


PR00871 


DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(TDT) SIGNATURE 


PR00871G 14.48 8.000e-09 178- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33^12 




r>T Af»9 1 <: 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.618e-14 
20-45 BL00215A 15.82 8.851e-ll 
123-148 BL00215B 10.44 9.526e- 
11 69-82 BL00215B 10.44 
7.300e-09 272-285 BL00215B 
10.44 8.500e-09 165-178 


751 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.000e-14 370- 
389 BL50002B 15.18 2.200e-10 
408-422 


752 


BL00353 


HMG1/2 proteins. 


BL00353B 11.47 3.089e-12 390- 
440 


753 


PF00622 


Domain in SPla and the RYanodine 
Receptor. 


PF00622B 21.00 4.214e-I4 47-69 


754 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 8.941e-10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e-17 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DES CRIPTION 










4.971e-15 344-363 PR00926B 
16.07 9.526e-13 210-225 
PR00926A 10.41 1.514e-12 197- 
211 


756 


BL01187 


Calcium-binding EGF-like domain 
proteins pattern proteins. 


BL01 187A 9 : 98 2.125e-12 324- 
336 BL01187A 9.98 4.789e-ll 
377-389 BL01187B 12.04 3.05 7e- 
10 439-455 


757 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 4.429e-10 43-56 


758 


PR00055 


HIV TAT DOMAIN SIGNATURE 


PR00055A 8.13 8.855e-09 144- 
156 


759 


PD00066 


rKUlrSlN ^.IJN O-rl In LjUK Mill AL,- 




760 


PR00448 


NSF ATTACHMENT PROTEIN 

CT/""*X7A TlfDCO 

£>I<jNA I UKE 


PR00448D 12.42 3.455e-27 162- 
PRf)fi44RA If) 74 1 971p-99 
37-57 PR00448B 16.01 9.379e-21 
100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-ll 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 

T>T?f\AAo< - o 1 1 a q o nnno i a nst 
ris\j\JOJ.jo lo.^o y.uuue-io J/-/5 


768 


BL00762 


WHEP-TRS domain proteins. 


dL>\JV IOJ.jPl. LoMj 5.jUUc-/0 1 IZ- 

149 BL00762B 16.14 3.793e-12 
64-78 BL00762A 23.43 6.625e-12 
6-43 BL00762C 15.58 4.176e-09 
459-472 BL00762D 11.15 9.667e- 
09 210-220 


769 


PR00709 


AVIDIN SIGNATURE 


j^in-UU /uy/v *+.ou i.yj*+e-u5? 


770 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.720e-10 262- 
277 PR00320A 16.74 2.853e-10 

09 96-111 PR00320B 12.19 

16.74 6.268e-09 55-70 


771 


PR00019 


SIGNATURE 


PPftftniQR \ 1 3A 8 714p-17 R7- 

101 PR00019A 11.19 1.000e-10 
90-104 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 
159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 

652-675 DM00547B 11.28 

1 .8 1 8e- 1 8 5 1 8-532 DM00547C 

T7 ^ S4rt-SfiR 
1 t ,J\J J.JJIC-J / jhu-joo 

DM00547A 12.38 1.273e-l 1 497- 
509 DM00547D 11.60 9.200e-ll 


776 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 769- 
792 


777 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 


778 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 



177 



WO 01/57190 



PCT/USO 1/04098 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


779 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 2.543e-09 6-45 


781 


PR00205 


CAJDHERIN SIGNATURE 


PR00205B 1 1 .39 3. 1 1 8e- 1 1 654- 
672 PR00205B 1 1.39 8.588e-l 1 
230-248 PR00205B 11.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.69 2.1 67e- 19 193- 

997 Rl OCifiO^A Ifi 71 ^ Snflo 17 
/ XjLjUUOZ Jr\ 10. Zl J.JUUe-1/ 

199-228 BL00625B 17.69 1.885e- 
16 140-174 BL00625B 17.69 
2.770e- 16 245-279 BL00625A 
16.21 9.1 15e-16 251-280 
BL00625A 16.21 6.507e-14 146- 
175 


785 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C 7.63 6.738e-09 203- 
230 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14.65 8.568e-10 75-90 


789 


PR00102 


ORNITHINE 

CARBAMOYLTRANSFERASE 
SIGNATURE 


PR00102B 14.82 5.41 8e-09 963- 
977 






Eukaryotic RNA "binding region RNP-1 
proteins. 


rt nnmnR 7 rn s ^nn^-i i 100 

DL/UUwJVD /,UJ J ,JV\JG~ i I I77- 

209 




BL00415 




BL00415N 4 29 9.519e-10 393- 
437 BL00415N4.29 2.117e-09 
103-147 BL00415N4.29 3.628e- 
09 97-141 BL00415N4.29 
S fifidp.no 87-411 


795 


PD01066 


PROTEIN ZINC FINGER ZINC- 

FTTdfJFR MPT AT -RTMnrMO "NCTT 


PD01066 19.43 2.091e-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF00731C 23.16 7.333e-35 337- 
380 PF00731B 19.47 7.429e-28 
299-336 PF00731A 19.32 6.333e- 
24 268-297 




BL00170 


isomerase signatur. 


BL00170B 20.97 8.071e-09 297- 
337 


805 


BL00678 




BL00678 9.67 3.400e-10 378-389 
BL00678 9.67 5.800e-10 418-429 
BL00678 9.67 8. 800e-10 295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 
SIGNAL RE. 


PD01719A 12.89 7.57 le-14 290- 
318 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 9.100e-09 451- 
466 


809 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.462e-12 564- 
595 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14.65 8.568e-10 75-90 


814 


prim cs&f, 


PRHTPTN 7 [TUp FrNKTPR 7TMP 

FINGER METAL-BINDING NU. 


rJJulUOO 1 ly.HJ Z.UH f&-j x IO-jj 


815 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 5.154e-36 125- 
154 PR00193E 19.47 3.919e-18 
179-208 


818 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 


PR00830A 8.41 9.571e-ll 115- 
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PROTEASE (SI 6) SIGNATURE 


135 


819 


BL00126 


3'5'-cyclic nucleotide phosphodiesterases 
proteins. 


BL00126C 22.07 7.857e-24 528- 
569 BL00126E 35.22 3.714e-15 
669.-724 BL00126D 25.50 1.173e- 
14 584-623 BL00126B 15.20 
1.000e-12 502-514 BL00126A 
27.56 3.361e-09 461-498 


820 


PR00511 


TEKTIN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 
195 PR00511A 13.59 7.723e-ll' 
155-172 


821 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 2.800e-15 13-36 


822 


PF00780 


Domain found in NIK1 -like kinases, 
mouse citron and yeast ROM. 


PF00780I 14.69 4.825e-09 231- 
261 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5. 23 5 e- 11 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-ll 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 305- 
318 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 


831 


BL00107 


Protein kinases ATP-binding region 


BL00107A 18.39 6.625e-21 143- 
174 BL00107B 13.31 4.214e-10 
213-229 

BL00215A 15.82 5.787e-ll 32-57 


833 


BL00215 
PR00497 


Mitochondrial energy transfer proteins. 
NEUTROPHIL CYTOSOL FACTOR 
P40 SIGNATURE 


PR00497A 6.92 4.375e-09 41-59 


834 


BL00229 


Tau and MAP proteins tubulin-binding 
domain proteins. 


BL00229A 23.57 9.565e-10 99- 
138 


835 


BL00421 


Transmembrane 4 family proteins. 


BL00421E 20.97 2.216e-09 1053- 
1083 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.931e-09 405- 
445 


837 


PR00020 


MAM DOMAIN SIGNATURE 


PR00020A 18.17 1.000e-17 34-53 
PR00020B 15.52 5.846e- 16 68-85 
PR00020D 12.70 2.543e-15 147- 
162 PR00020C 13.66 3.483e-13 
95-107 PR00020E 8.64 6.586e-13 
165-179 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e-13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e-12 44-60 
PF00023B 14.20 7.923e-ll 73-83 
PF00023B 14.20 9.000e-10 139- 
149 PF00023B 14.20 5.500e-09 
40-50 


842 


BL01194 


Ribosomal protein LI 5e proteins. 


BL01194B 13.66 1.000e-40 37-85 
BL01194C 12.35 9.250e-40 103- 
138 BL01194A 18.70 7.632e-38 
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2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodium :neurotransmitter symporter 
family proteins. 


BL00610A 17.73 1 .000e-40 40-90 
BL00610B 23.65 1.000e-40 104- 
154 BL00610C 12.94 1.000e-40 
206-258 BL00610E 20.34 l.OOOe- 
40 355-398 BL00610F 29.02 
1 .000e-40 454-509 BL006 1 0D 
20.97 6.063e-35 272-325 
BL00610G 12.89 8.588e-13 514- 
537 


845 


BL00143 


Insulinase family, zinc-binding region 
proteins. 


BL00143A 20.91 4.300e-20 94- 
121 BL00143C 14.16 5.500e-13 
245-258 BL00143B 14.41 9.053e- 
10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


848 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 129- 
167 BL00824D 14.04 6.1 92e-39 
167-202 BL00824B9.212.080e- 
21 96-116 BL00824E 12.49 
3.333e-19 210-226 BL00824A 
13.78 8.650e-14 19-34 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


850 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.316e-24 10-49 


852 


BL01272 


Glucokinase regulatory protein family 


BL01272B 19.61 6.870e-30 136- 
171 BL01272C 11 68 3 314e-25 
249-274 BL01272A 6.49 1.23 le- 
18 99-117 


853 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-l 1 140-154 


858 


PR00450 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR00450B 11.76 8.125e-23 22-42 
PR00450D 16.58 8.920e-22 92- 
112 PR00450E 12.14 1.581e-19 
114-133 PR00450G 15.33 5. 500e- 
19 166-187 PR00450F 12.30 
4.375e-15 140-156 PR00450A 
13.58 1.857e-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-117 


866 


BL00477 


region proteins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1.621e-20 408- 
429 BL01078A 10.16 2.000e-13 
366-379 BL01078D 5.99 3.455e- 

11 JOO-J/O dL,\JHJ/o^ iu.j^ 

3.793e-ll 501-513 


868 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 462- 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 415- 
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442 BL01177C 17.39 5.333e-19 
369-388 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 394-412 


871 


BL50007 


Phosphatidylinositol-specific 
prof. 


BL50007A 19.61 1 .000e-40 322- 
368 BL50007D 19.54 1.000e-40 
589-63 1 BL50007B 20.90 6.700e- 
36 383-421 BL50007E 25.63 
9.053e-33 748-785 BL50007C 
8.97 5.200e- 19 452-469 


872 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972D 22.55 3.250e-17 90- 
115 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 .65 4.250e-09 370- 
386 


877 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 5.500e-13 1343- 
1366 


878 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.525e-09 52-85 


881 


PD02807 


APOL1POPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807E 10.90 4.702e-09 358- 
407 


882 


• PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 

A T> rwx A TTf A A/T\Tn A fin 

HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 

134-154 PR00372E 12.62 2. 125e- 
23 360-380 PR00372C 7.90 
3. 025e-22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 1.000e-19 329- 
348 




BL00301 




BL00301B 20.09 2.800e-24 103- 
135 BL00301A 12.41 4.316e-13 
21-33 


888 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 1.667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 






w T^TNTA'sF AT PR A A DHFSTnisJ T- 

CELL. 


DM00179 13.97 7.652e-09 113- 
123 




JJLu 1 UZZ 


PTR2 family proton/oligopeptide 
symporters proteins. 


BL01022B 22.19 6.016e-14 72- 
118 BL01022E 23.51 1.173e-12 
472-508 BL01022A 11.58 9.135e- 
12 42-61 BL01022D 9.42 3. 45 Se- 
ll 199-212 


893 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPSIN-LIKE GPCR 

OT TX>m?T> A "N4TT V CT/TM ATITOl! 


PR00237B 13.50 9.100e-14 116- 
uo Jrxvuuz j l r ij.dj j.juuc-ij 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7. 120e- 12 243-267 PR00237D 
8.94 4.150e-ll 194-216 
PR00237A 1 1.48 4.375e-l 1 83- 
108 


896 


BL00129 


Glycosyl hydrolases family 31 proteins. 


BL00129D 16.76 8.258e-26 634- 
678 BL00129A 26.21 1.720e-25 
384-430 BL00129E 22.60 4.857e- 
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23 698-734 BL00129C 15.12 
1.750e-22 596-624 BL00129B 
19.19 5.89 le- 18 495-522 
BL00129F 26.19 7.545e-15 814- 
852 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 


BL00518 12.23 6.000e-09 396-405 


899 


PD01101 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PD01101B 21.53 1.000e-40 274- 
327 PD01101D 24.45 1.000e-40 
457-512 PD01 101A 18.25 6.268e- 
23 83-117 PD01101C 12.69 
1.237e- 16 366-386 PD01101E 
6.73 7.750e-12 566-576 


900 


PR00600 


PROTEIN PHOSPHATASE PP2A 55KD 
REGULATORY SUBUNIT 
SIGNATURE 


PR00600A 1 1.61 5.979e-09 3 1-52 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.116e-31 24-63 


903 


BL01I15 


GTP-binding nuclear protein ran proteins. 


BLO 1 1 1 5A 1 0.22 1 .509e- 1 1 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 

19.43 4.054e- 10 550-583 

585 DM00215 19.43 7.1 07e- 10 
544.577 


907 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12 314- 


908 


BL00107 


Protein kinases ATP-binding region 


BL00107A 18.39 5.950e-17 1125- 
1 156 


909 


BL00107 


Protein kinases ATP-binding region 


BL00107A 18.39 5.950e-17 1118- 


— 910 — 


BL00107 


Proteinkinases ATP binding region 

proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


912 


PF00856 


SET domain proteins. 


PF00856A 26.14 4.553e-l 1 243- 
280 


913 


PF00628 


PHD-finger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 435- 
459 PR00962G 15.71 4.086e-26 
593-618 PR00962B 11.98 9.1 22e- 
26 296-319 PR00962A 13.28 

4.000e-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- 
643 PR00962I 11.68 9.786e-20 
692-712 PR00962E 8.81 2.915e- 
18 515-534 


915 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 365- 
389 PR00962G 15.71 4.086e-26 
523-548 PR00962A 13.28 6.143e- 
22 15-34 PR00962C 8.00 4.000e- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 
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13.32 2.636e-20 553-573 
PR00962I 1 1.68 9.786e-20 622- 

445-464 


916 


TJT A/\1 ia 


Serine proteases, trypsin family, histidine 
proteins. 




917 


BL00478 


LIM domain proteins. 


BL00478B 14.79 8.393e-13 21 1- 
226 BL00478B 14.79 6.712e-10 
271-286 


918 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM0003 1 


IMMUNOGLOBULIN V REGION. 


r\\/f nnm i d k yii q has a no to 

DMUUioii} 15.41 o.uoJe-uy /y- 
113 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
3 3 1 BL00072E 24. 1 2 8 .200e-24 
Joo-411 oLUUU/zC zo.iU l.oliQ- 
20 226-267 BL00072B 9.48 
6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- 
256 BL00237A 27.68 6.657e-13 

OH 1 ir\ DT rtfiO^TT* 1 1 11 O <1 1 a 

yu-1 j\) &L,\)\JJ,j /XJ i i .Zj y.j / 1c- 
13 290-307 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e-l 8 25-47 
BL01033B 13.81 l.OOOe-15 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 
253 


932 


BL00415 


Synapsins proteins. 


BL004 1 5N 4.29 9.5 1 9e- 1 0 353- 
397 BL00415N4.29 2.117e-09 
63-107 BL00415N4.29 3.628e-09 
57-101 BL00415N4.29 5.664e-09 
347-391 


933 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 223-249 PD02448F 14.22 
9.654e-25 267-291 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 293- 


934 


DM00191 


w SPAC8A4.04C RESISTANCE 
SPAC8A4.05C DAUNORUBICIN. 


DM00191D 13.94 9.083e- 10 136- 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 4.696e-10 67- 
111 


936 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C9.29 1.000e-21 
268-288 PR00762E 12.07 3.250e- 
20 520-537 PR00762D 1 1 .29 
1.000e-l 9 470-491 PR00762F 
15.12 1.429e-19 538-558 
PR00762B 12.12 1.818e-18 214- 
234 PR00762G 14.13 3.455e-17 
577-592 


938 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM01 11 IE 17.28 1.568e-10 248- 
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dttcttt tc * 
KILSULilS* 






1 rt/\.iN or uinivuin vj o l is. rur 1. 


/.y i uiviui 1 i in i / .za j. lose- IU 

659-708 DM01 11 ID 16.76 

5 ?fi^e-09 779-'??'; DA/ffll 1 1 1M 

10.67 8.674e-09 91 1-935 


940 


rt OOI 07 


Protein kinases A TP-binding region 
proteins. 


309 BL00107A 18.39 6.760e-13 
229-260 




■rt oi i fin 

DLU 1 lOU 


KLinesin light chain repeat proteins. 


ojLiUJ louts i5>. j^i y.ojze-i i j4j- 
597 




JrUUlUOO 


r\K.VJ L tills Z.1JNI_ JfUNOxiK. ZJINl^- 

FINGER METAL-BINDING NU. 


ruuiuoo ly.^j o.juue-jj 0-4/ 


945 




Clathrin adaptor complexes small chain 


rt nnoaoR ^1 t nnn*> /in a< 

1 J / D X^yJKjy Ozf /\ 11. DO 1.UUU6~1j 

5-19 


946 


PR00178 


FATTY APTD-RrMDTTvin PROTFrW 

SIGNATURE 


jrJt\.uu 1 / ojj 1 j.jz y.j / ie-uy *f ju- 
469 


947 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7. 1 1 4.857e-09 713- 


— 948 — 


PT7nnfi98 


pun fl nspr 


rrUUOZo 1 J. OH 0.41ZC-14 ZUl-210 


951 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 


952 


PR00926 


MITOCHONDRIAL CARRIER 

OT> /"*TT?TM CTfXT A TI TDT? 

rKvJlUllN MUNAlUK-b 


PR00926F 17.75 4.300e-ll 26-49 
rKUl/yZor 1 /. id o.348e-U9 134- 
157 






Beta-ketoacyl synthase. 


PF00109 13.08 2. 846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 11.33 1.514e-17 86- 
105 PR00069C 16.03 8.816e-14 


958 


PF00583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-10 631- 


— 961 


JrlvUU jJ.o 


r,TP HTMT»nvT*"J CAP! T>T? nTETM 

SIGNATURE 


"D"P HfilOft A 1 f\ K~> S 1 Ada 1 A T 11 




Rl ftfn<;4 


niviu i (Uiu riiviij- 1 L/iN/\-DinuLng 
domain proteins (A+T-hook). 


rt nni <i/iA i xi o /ti»*» in i/ico 

DLuujJ*tA j.oj y.H-JOC-lU 145V- 

1499 






T-TTWfO T anH TIMr: V r>M A hinrfino 
iTJVJvJ-x all U 1 11 Vi O - I }y lv /\~ u 11 IU U I g 

domain proteins (A+T-hook). 


1499 




BL00027 




RT nr>0?7 9fi 41 7 IRRp 77 SI Ofi 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.421e-09 581- 
616 


966 


PR005 15 


5-HYDROXYTRYPTAMINE IF 
RECEPTOR SIGNATURE 


PTJfin^ 1 ST) 7 01 S 741 p flQ T 1 




DLUUJ ly 


Ribosomal protein L29 proteins. 


194 






Fumarate reductase / succinate 
dehydrogenase FAD-binding site 
proteins. 


J31JUUJU4C lo.Ois 2.22 /e-24 i4oy 
BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REP helicase. 


PF00580A 13.37 4.720e-09 249- 
271 


974 


PRO 04 5 6 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F5.86 l.OOOe- 10 242-254 


975 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 


976 


BL00031 


Nuclear hormones receptors DNA- 
binding region proteins. 


BL00031A 19.55 7.158e-33 60-93 
BL00031B 22.25 5.500e-28 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 196-209 
PD00066 13.92 8.200e-16 336-349 
°PD00066 13.92 2.385e-15 476-489 
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DESCRIPTION 


RESULTS* 








PD00066 13.92 9.308e- 15 252-265 
PD00066 13.92 2 8 OOe- 14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e-14 280-293 
PD00066 13.92 4.000e-13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Formate-tetrahydrofolate ligase proteins. 


BL00721B 13.21 1.000e-40 346- 
401 BL00721D 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL007211 18.79 

21.20 8.239e-39 763-814 
BL00721A 15.31 9 719e-32 287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL00721F 15.96 8.232e- 
27 660-702 BL00721G 7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 

1/; oio •7A r > RI ClhRAQn 15 « 

10 ziy-z^z DLfUuooyu u.jj 
2.543e-16 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL00869I 12.92 3.274e-12 242- 
270 BL00869D 14.02 5.282erl0 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13.89 2.125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



TABLE 4 



SEQ ID 

NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


ig 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp 1 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aa_trans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


E1-E2 ATPase 


E1-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


1.2e-87 


278.6 


17 


ig 


Immunoglobulin domain 


7.6e-12 


43.2 


18 


lectin_c 


Lectin C-type domain 


0.0003 


21.2 


20 


AlphaJLfucos 


Alpha-L-fucosidase 


1.2e-217 


736.5 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303 - 1 


23 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


1.5e-100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


1 .2e-07 


38.8 


33 


rrm 


RNA recognition motif. 


1. le-17 


72.2 


34 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


36 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


1 17.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alk_phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc finger, C2H2 type 


8.6e-103 


354.9 


45 


sugar tr 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


1.2e-176 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


Cadherin_C_ter 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


S_100 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


Kunitz_BPTI 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ SAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZ SAS 


MOZ/SAS family 


1.7e-123 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlpjike 


Haml family 


3.7e-49 


176.7 


68 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 , 


Zinc finger, C2H2 type 


1.5e-112 


387.3 


71 


Peptidase_M41 


Peptidase family M41 


1.2e-110 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


K terra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1 .3e-77 


271.3 


85 


homeobox 


Homeobox domain 


1 .4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6.7e-68 


210.2 


91 


mito carr 


Mitochondrial carrier proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


ig 


Immunoglobulin domain 


4.1e-20 


69.8 


99 


CNH 


CNH domain 


3.4e-120 


412.7 


100 


homeobox 


Homeobox domain 


7.4e-32 


1 19.3 


101 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 


102 


zf-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynamin 


Dynamin family 


1.4e-150 


513.6 


104 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


108 


metaithio 


Metallothionein 


2e-25 


97.9 
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PFAM NAME 


UJl«ov-t\lJr 1 IvJIN 


p-value 












SCORE 


1 12 


HSP20 


Hsp20/alpha crystallin family 


2.6e-20 


77.7 


115 


EF TS 


Elongation factorTS 


3.8e-63 


221.1 


116 




Sugar (and other) transporter 


4e-63 


223.1 


118 


cafalase^ 




0 


1158.9 


1 19 


UCH 


Ubiquitin carboxyl-terminal 


le-10 


24.4 












122 


metalthio 


Metal lothionein 


2.8e-25 


97.4 


125 


adh short ! 


short chain dehydrogenase 


1.6e-45 


164.6 


126 


KRAB 


KRAB box 


7.9e-25 


95.9 


127 


G-alpha 


G-protein alpha subunit 


le-249 


843.0 


128 






2e-65 


227.2 


131 


EF1BD 


EF-1 guanine nucleotide exchange 


4.9e-53 


189.6 






domain 






~T32 


GYF 




4.9e-28 


106.6 


133 


GYF 


GYF domain 


4.9e-28 


106.6 


134 


lipocalin 


Lipocalin / cytosolic fatty-acid 


2.1e-33 


119.1 






Eulf " 1§ t f — r tein kinase domain 






— — 


— _ 

pKiiiase 


u aryo ic pro ein mase in 


3.3e-86 


299.8 


— — 

-44^ — 





AnK repeat 


2.2e-29 


111.1 


137 




Small cytokines 


3. le-1 8 


65.2 






(mtecrine/chemokine), inter 








139 


vT n 

pyridoxal deC 


yn oxa - epen en ecar oxy ase 


0.0001 1 


19.0 












— — 


AU ' 

cadnerin 


Cadherin domain 


1.3e-88 


307.8 


—— 


efhand 


EF hand 


5.7e-33 


123.0 


--R3- 


Acyltransferase 




2e-29 


1 1 1.2 


146 


cytochrome c 


Cytochrome c 


1.7e-33 


124.7 


~~l 


pkinase 


Eukaryotic protein kinase domain 




300.3 


148 


PDZ 


PDZ domain (Also known as DHR or 


1.7e-09 


45.0 






Ald°/k't ductas famil 






— _ ^ 


Tj j— 7 j 

aldo Kct red 




7.4e-l 89 


640.8 




homeobox 


° b°x domain — 

tRNA° ° X d ct" nthale 


3 2e-08 


38.7 


— — 

151 


PseudoTJ_synth 


pseu oun me syn ase 


4.7e-57 


203.0 


~ R9 


~r , — j— 


alpha/beta hydrolase fold 


1.7e-31 


118.0 


-— 


p-^ r ° 


PDZ domain (Also known as DHR or 


l.le-09 


45.6 






GLGF). 












PHD-finger 


7.6e-15 


62.8 


-— - 





Homeobox 1 dom a in d ° main 


0.015 


21.9 


— — - 


-r j- 

homeobox ■ 




2.7e-27 


104.1 


"Tfiri 




PV^I domain 


3 .9e-24 


93.6 


— — 

~T§Z 





DnaJ domain 


2e-06 


34.8 


164 


- 


CBL proto-oncogene N-terminal 


8e-l 17 


401.5 






domain 











metalthio 


Metallothionein 


3.1e-26 


~Too~6 

- ' 


167 


LRR 


Leucine Rich Repeat 


U.vUUOi/ 




169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 


5.3e- 1 80 


~6lT4 













170 


. . — 

fibrin ogen_C 


Fibrinogen beta and gamma chains, 


. e- 








p.'^r" 1 — =— — g jp — 






—— 

171 


. 

11 br in 0 gen_C 






510.8 






C term 6 & ^ 8amma ° amS ' 






173 


homeobox 


Homeobox domain 


1.5e-29 


111.6 


174 


FYVE 


FYVE zinc finger 


7.4e-28 


103.8 


175 


GRIP 


GRIP domain 


3.9e-08 


40.5 


182 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


CAP GLY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


TBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2.2e-50 


180.8 
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NO: 


PFAM NAME 


DESCRIPTION 


p-value 


SCORE 


188 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


4e-13 


57.0 


189 


Kelch 


Kelch motif 


5.2e-106 


365.6 


190 


Tropomyosin 


Tropomyosins 


3.8e-171 


535.4 


192 


Rieske 


Rieske [2Fe-2S] domain 


0.0016 


18.5 


199 


lg 


Immunoglobulin domain 


5.9e-19 


66.1 


202 


EGF 


EGF-like domain 


3.4e-54 


193.5 


203 


trefoil 


Trefoil (P-type) domain 


le-24 


95.5 


204 


TBC 


TBC domain 


8.5e-38 


139.0 


205 


efhand 


EF hand 


0.0096 


22.6 


206 


ISK Channel 


Slow voltage-gated potassium 
channel 


0.0031 


8.1 


207 


trefoil 


Trefoil (P-type) domain 


2.9e-48 


173.7 


209 


Ribosomal S13 


Ribosomal protein S13/S18 


1.2e-78 


274.7 


210 


hemopexin 


Hemopexin 


1.3e-62 


221.5 


213 


TBC ' 


TBC domain 


2.5e-48 


174.0 


215 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


216 


Ribosomal L24 


KOW motif 


8.2e-23 


89.2 


222 


fn3 


Fibronectin type III domain 


7.3e-141 


481.4 


223 


cofilin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


9.3e-47 


168.8 


224 


efhand 


EFhand 


6.1e-06 


33.2 


225 


- 


dehydratase 


9.3e-42 


152.1 


228 


ABCjran 


ABC transporter 


4.1e-110 


379.2 




2 


El family 






235 


E l_DerP2_DerF 
2 


El family 


1.6e-48 


174.6 


237 


PMP22 Claudin 


PMP-22/EMP/MP20/Claudin family 


1.7e-25 


98.1 


238 


Opiods_neurope 


neuroipe^ 6 end ° gen ° US °P ioids 


1.8e-159 


543.2 


239 


eIF-5a , 


Eukaryotic initiation factor 5A 
hypusine 


5.9e-104 


358.8 


240 


Amino oxidase 


Flavin containing amine oxidase 


2.5e-ll 


37.8 


243 


zf-C2H2 i 


Zinc finger, C2H2 type 


2.1e-99 


343.6 


244 


Band 7 


SPFH domain / Band 7 family 


2.3e-53 


190.7 


245 


ank 


Ank repeat 


1.6e-88 


307.5 


246 


zf-C2H2 


Zinc finger, C2H2 type 


6.7e-49 


175.9 


247 






2.3e-42 


140.3 


248 


ER lumen recep 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


250 


PMP22 Claudin 


PMP-22/EMP/MP20/Claudin family 


2.2e-38 


140.9 


252 


Collagen 


Collagen triple helix repeat (20 
copies) 


1.4e-13 


58.6 


255 


C2 


C2 domain 


0.052 


7.8 


257 


CAP GLY 


CAP-GIy domain 


1 .4e-20 


81.8 


260 


WD40 


domain, G-beta repeat 


9.9e-62 


218.5 


261 


WD40 ; 


^VD domain, G-beta repeat 


9.9e-62 


218.5 


262 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


263 


cofilin ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


7.8e-21 


82.6 


264 


Ribosomal L14 


Ribosomal protein L14p/L23e 


9.2e-10 


40.6 


265 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


266 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


267 


ABCJrani 


ABC transporter 


9.5e-39 


142.2 


269 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


6.2e-62 


219.2 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


273 


~rrm ' 


RNA recognition motif. 


0.074 


14.6 


275 


lipocalin ! 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.5e-41 


146.4 


276 


ras 


Ras family 


l.le-67 


238.3 


277 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


1.2e-147 


503.9 


278 


START 


START domain 


3.2e-09 


44.1 


279 


WD40 


WD domain, G-beta repeat 


1.8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


Anti_proliferat 


BTG1 family 


1.2e-101 


351.0 


289 


KRAB ' 


KRAB box 


7.1e-21 


82.8 


293 


7tm_3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pyridox oxidase 


Pyridoxamine 5-phosphate oxidase 


1.3e-76 


268.0 


297 




RNA recognition motif. 


5.4e-45 


162.9 


298 


Ubie metliyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


299 


Ubie metliyltran 


ubiE/COQ5 methyltransferase family 


0.0024 


-118.1 


301 


Cyt_reductase 


FAD/NAD-binding Cytochrome 
reductase 


7.7e-61 


215.5 


302 


G-patch 1 


G-patch domain 


3.1e-14 


60.7 


307 


7tm 1 


7 transmembrane receptor (rhodopsin 
family) 


7.7e-43 


138.2 


308 


PH 


PH domain 


0.0015 


17.8 


310 


7tm 1 


7 transmembrane receptor (rhodopsin 
family) 


1.4e-84 


270.8 


311 


Rhodanese 


Rhodanese-like domain 


3.3e-64 


226.7 


312 


tubulin 


TubuIin/FtsZ family 


4.9e-286 


963.6 


314 


SURF4 


SURF4 family 


1.2e-199 


676.6 


325 


IMS 


impB/mucB/samB family 


2e-58 


207.5 


327 


cadherin 


Cadherin domain 


4.3e-91 


316.0 


329 


NAC ° 


NAC domain 


2.1e-28 


107.8 


330 


IP trans 


Phosphatidylinositol transfer protein 


6.5e-98 


338.7 


332 


TFIIS 


Transcription factor S-II (TFIIS) 


8.8e-05 


29.3 


337 


zf-C2H2 


Zinc finger, C2H2 type 


3.6e-61 


216.6 


340 


AIRS 


AIR synthase related protein 


4e-32 


120.2 


343 


annexin 


Annexin 


4.6e-80 


279.4 


346 


Stathmin 


Stathmin family 


I.8e-90 


314.0 


347 


Ribosoraal L16 


Ribosomal protein L16 


4.6e-09 


34.9 


348 


lactamase 1 B 


Metallo-beta- lactamase superfamily 


0.012 


-6.0 


351 


efhand > 


EF hand 


2.5e-14 


61.0 


353 


lectin c 


Lectin C-type domain 


1.3e-05 


32.1 


354 


WD40 


WD domain, G-beta repeat 


2.2e-18 


74.5 


360 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


6.3e-10 


38.3 


362 


Acetyltransf 


Acetyltransferase (GNAT) family 


0.0019 


24.9 


365 


tRNA-synt 1 


tRNA synthetases class I (I, L, M and 
V) 


4.6e-185 


628.2 


366 


Sulfatase 


Sulfatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


pkinase 


Eukaiyotic protein kinase domain 


2.4e-10 


41.3 


370 


ACBP 


Acyl CoA binding protein 


4.4e-56 


199.7 


371 


pkinase 


Eukaryotic protein kinase domain 


1.6e-94 


327.5 


373 


EGF 


EGF-like domain 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3*61. 


215.6 


380 


Glyco transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 


383 


Glyco trahsf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 
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SEQ ID 

NO: 


PFAM NAME 


DESCRIPTION 


p-value 


SCORE 


384 


RasGEF 


RasGEF dom ain 


8.1e-43 


1 55.7 


385 


TBC 


TBC domain 


0.017 


-66.6 


389 


Glycos transf 2 


Glycosyl transferases 


1.3e-15 


65.3 


390 


Na Ca Ex 


Sodium/calcium exchanger protein 


3.9e-105 


362.7 


391 


fh3 


Fibronectin type III domain 


4.1e-102 


352.6 


392 


fh3 


Fibronectin type III domain 


3.4e-45 


163.6 


393 


fii3 


Fibronectin type III domain 


3.4e-45 


163.6 


394 


ldl recepti b 


Low-density lipoprotein receptor 
repeat 


7.1e-49 


175.8 


395 


Ribosomal_L30 


Ribosomal protein L30p/L7e 


0.0023 


16.0 


396 


Oxy sterol! BP 




1 .5e-94 


327.5 


397 


RDS ROM1 


Periph erin/rom- 1 


2.9e-33 


123.9 


399 


lactamase 1 B 


Metallo-beta-lactamase superfamily 


3.4e-39 


143.6 


402 




F-box domain i 


0.0002 


28.1 


403 


CLP_protease 


Clp protease ' 


4.8e-64 


226.2 


405 


Ribosomal L35 
Ae 


Ribosomal protein L35Ae 


6e-77 


269.0 


406 


LIM 


LIM domain containing proteins 


0.00021 


20.7 


410 


tRN A-synt 1 c 


tRNA synthetases class I (E ; and Q) 


le-236 


799.8 


411 


NTP transf 2 


Nucleotidyltransferase domain 


3.9e-16 


67.0 


412 


DEAD 


DEAD/DEAH box helicase 


0.00016 


17.2 


414 


DUF94 


Domain of unknown function DUF94 


0.00011 


26.9 


415 


tubulin 


Tubulin/FtsZ family 


4.5e-289 


973.7 




SET 




3.3e-57 




421 i 


WD40 


WD domain G-beta repeat 


6.1e-29 


109.6 


~4^4~ 


zf-C2H2 


Zinc finger C2H2 type 


1.5e-39 


^g^'g 






LMd' 0 ^' Pr 0 * 6 ** 1 k ' nase ^°^ ta '" 






"498 


LIM 356 — 




j'g 6 "34 


. _ 


-— j 


__ — . 

aza 


"K omain con aming proeins 

domain Pe Pr ° CaS6 1 ' ^ 


e- 


~73~~i 


432 


SH2 


Src homology domain 2 


1 .4e-67 


198.4 


433 


zf-C2H2 


Zinc finger, C2H2 type 


2.8e-144 


492.7 


434 




Ras family 


0.012 


-106.8 


436 


E1-E2 ATPase 


E1-E2 ATPase 


1.6e-117 


391.0 


437 


RNA_pol A 


RNA poiymer3S6 cilpha subunit 


o 


1077.7 


438 


PHD 


PHD-finger 


1.6e-ll 


51.7 













~54~0~ 


zf C C2H2 


Zinc finger C2H2 type 


1 1 e-65 




~441 


- — -. ■ 

arreS — 


Arrestin (or^S-antigen) — _ 


2.9e-254 


858.1 


-— — 


ino an_ 


pyria^oxaTpho raSeS ° 


8.2e-80 


231.1 


443 


UCH-1 


Ubicjuitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 


444 


CTF NFI 


CTF/NF-I family 


2.6e-277 


934.6 


451 


T-box 


T-box 


3.8e-l 17 


402.6 


453 


Rieske 1 


Rieske [2Fe-2S] domain 


2.6e-13 


57.7 


454 


zf-C2H2 1 


Zinc finger, C2H2 type 


3.9e-64 


226.5 


456 


homeobox 


Homeobox domain 


2.8e-08 


38.9 


459 


ig f 


Immunoglobulin domain 


2.6e-20 


70.5 


460 


Hydrolase — ■ 


haloacid dehalogenase-like hydrolase 


4e-25 


96.9 






integrase core domain 






466 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 




CH 




2.4e-17 


71.1 


468 


Sterol desat 


Sterol desaturase 


7.5e-38 


139.2 


469 


pro isomerase 


Cyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


Peptidase_M24 


metallopeptidase family M24 


6e-08 


28.1 


471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 
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472 


myb DNA- 
binding 


Myb-like DNA-binding domain 


3.6e-06 


33.9 


473 


ZZ 


Zinc finger present in dystrophin, CB 


0.012 


20.0 


474 


EF1G domain 


Elongation factor 1 gamma, 
conserved doma 


6.3e-88 


305.5 


475 


Ribosomal L31e 


Ribosomal protein L3 1 e 


6.1e-66 


232.5 


476 


Clq 


Clq domain 


2.5e-75 


263.7 


477 


SH3 


SH3 domain 


l.le-12 


55.6 


478 


MoaA NifB Pq 
qE 


moaA / niffi / pqqE family 


0.002 


-17.7 


479 


FYVE 


FYVE zinc finger 


9.3e-21 


78.6 


480 


DNA_poLA 


DNA polymerase family A 


2.3e-46 


167.4 


482 


adh short 1 


short chain dehydrogenase 


1.2e-62 


221.6 


483 




Ank repeat 


1.3e-17 


71.9 


484 


IMS 


impB/mucB/samB family 


2.2e-83 


290.5 


486 


TIR 


TIR domain 


3.2e-19 


67.8 


487 


FMO-like 


Flavin-binding monooxygenase-like 


0 


1425.5 


488 


I LWEQ 


I/LWEQ domain 


9.5e-101 


341.0 


495 


homeobox 




3.6e-06 


30.8 


497 


pkinase 


Eukaryotic protein kinase domain 


2.3e-166 


566.1 


499 


fh3 


Fibronectin type III domain 


2.5e-237 


801.8 


501 


LRR 




9.3e-31 


115.6 


502 


RGS 


Regulator of G protein signaling 


0.041 


11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 


505 


fh3 




1.3e-100 


347.7 


506 


HECT 


HECT-domain (ubiquitin- 
Rlbosomaf rotein L7Ae 


le-13 


59.0 


507 


Ribosomal L7A 




5.7e-26 


99.7 


508 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


509 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


510 


WD40 


domain, G-beta repeat 


2.1e-42 


154.3 


511 




Eukaryotic protein kinase domain 


2.3e-86 


300.4 


512 


G-gamma 


GGL domain 


1.9e-08 


34.3 


513 


SH3 


SH3 domain 


3e-06 


34.2 


515 


HTH AraG 


Bacterial regulatory helix-turn-helix 


3.9e-27 


103.6 


516 


zf-C2H2 


Zinc finger, C2H2 type 


1.7e-34 


128.0 


517 


SI 


S 1 RNA binding domain 


6.1e-58 


205.9 


518 


pkinase 


Eukaryotic protein kinase domain 


1.8e-75 


264.2 


525 


cadherin i 


Cadherin domain 


2e-80 


280.6 


528 


zf-C2H2 ; 


Zinc finger, C2H2 type 


4e-70 


246.4 


529 


neur chan - 


Neurotransmitter-gated ion-channel 


5.8e-222 


750.8 


531 


RhoGEF 


RhoGEF domain 


3.5e-44 


160.2 


532 


myosin head 


Myosin head (motor domain) 


0 


1494.5 


533 


LRR 


Leucine Rich Repeat 


8.3e-15 


62.6 


535 


Sec7 


Sec7 domain 


5.1e-92 


319.1 


536 


homeobox 


Homeobox domain 


4.8e-05 


26.4 


539 


jacttn 


~^ C ^ U1 - 


2.4e-100 


330.6 







AnK repeat 




lyi^ 




zf-CCCH 


Zinc finger C-x8-C-x5-C-x3-H type 


"Y'8e"l0 




~JZ& 




catalytic doma 


2.4e-40 


147.4 


547 


HMG_CoA_synt 


Hydroxymethylglutaryl-coenzyme A 
synthas 


0 


1250.8 


549 


lam in in G 


Lam in in G domain 


3.3e-76 


266.6 


551 


PHD 


PHD-finger 


0.008 


9.3 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 
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GLGF). 






555 


WW 


WW domain 


1.3e-24 


95.3 


558 


kinesin 


Kinesin motor domain 


1.8e-176 


599.7 


559 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


0.00085 


16.5 


563 


efhand 


EFhand 


7.9e-ll 


49.4 


567 


PH 


PH domain 


7.8e-06 


25.9 


568 


PH 


PH domain 


3.1e-39 


143.8 


569 


Hist deacetyl 


Histone deacetylase family 


5.2e-106 


365.6 


570 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


3.4e-20 


80.5 


571 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


le-16 


58.5 


573 


ubiquitin 


Ubiquitin family 


1.4e-08 


31.1 


574 


FH2 


Formin Homology 2 Domain 


1.3e-110 


380.9 


576 


serpin 


Serpins (serine protease inhibitors) 


4.3e-146 


496.4 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e-76 


265.8 


580 


pkinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


581 


RhoGAP 


RhoGAP domain 


4.4e-53 


189.8 


582 


RibosomaI_L7A 
e 


Ribosomal protein L7Ae 


0.028 


1.0 


584 


kazal 


Kazal-type serine protease inhibitor 
domain 


2.2e-52 


187.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


586 


PHD 


PHD-finger 


3.8e-12 


53.8 


588 


GTP1 OBG 


GTP1/OBG family 


l.le-62 


215.2 


590 


Collagen 


Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 


591 


-j— 

.' 


C-type lysozyme/alpha-lactalbumin 
family 


1.6e-31 


1 16.4 


596 


ACBP 


Acyl CoA binding protein 


0.0022 


-9.4 


597 


SNF2_N 


SNF2 and others N-terminal domain 


3.7e-98 


339.5 


600 


KRAB 


KRAB box 


1.3e-29 


111.8 


606 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


607 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


608 


WD40 


WD domain, G-beta repeat 


5.3e-23 


89.8 


610 


cpn60_TCPl 


TCP-l/cpn60 chaperonin family 


1.7e-237 


802.4 


613 


THF DHG CY 
H 


Tetrahydrofolate 
dehydrogenase/cyclohydro 


4.9e-173 


588.3 


617 




RNA recognition motif. 


4e-14 


60.4 


618 


rrm 


RNA recognition motif. 


4e-14 


60.4 


620 


cofilin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


3e-06 


34.2 


621 


Nop 


Putative snoRNA binding domain 


6.1e-95 


328.8 


622 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


5.8e-21 


83.1 


625 


zf-C2H2 


Zinc finger, C2H2 type 


2.5e-124 


426.4 


628 


DEAD 


DEAD/DEAH box helicase 


2.5e-68 


219.0 


632 


GST 


Glutathione S-transferases. 


4.8e-26 


89.0 


633 


5 nucleotidase 


5'-nucleotidase 


6.6e-248 


837.0 


636 


LIM 


LIM domain containing proteins 


1.6e-88 


307.5 


637 


pkinase 


Eukaryotic protein kinase domain 


1.5e-73 


257.8 


638 


MSP domain 


MSP (Major sperm protein) domain 


8.4e-09 


42.7 


639 


metalthio 


Metallothionein 


2e-24 


94.6 


641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


642 


Ribosomal S28e 


Ribosomal protein S28e 


9.3e-48 


172.1 


643 


Ribosomal 1 S5 


Ribosomal protein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-finger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


1.5e-22 


88.4 
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648 


Lipase_GDSL 


Lipase/Acylliydrolase with GDSL- 


0.015 


2.2 






like motif 






652 


zf-C2H2 


Zinc finger, C2H2 type 


4.1e-146 


498.8 


653 


histone 


Core histone H2A/H2B/H3/H4 


1.2e-10 


48.8 


654 


' zf-C2H2 


Zinc finger, C2H2 type 


1.9e-87 


303.9 


655 


ras 


Ras family 


6.4e-77 


269.0 


657 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


5.3e-13 


46.4 




finger) 






658 


STphosphatase 


Ser/Thr protein phosphatase 


2.6e-182 


619.1 


659 


zf-C2H2 ' 


Zinc finger, C2H2 type 


1.3e-92 


321.1 


660 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


1.4e-l 19 


410.7 


664 


IRF 


Interferon regulatory factor 


7e-20 


79.5 






transcription f 






665 


4HPPD C 


4-hydroxyphenylpyruvate 


1.4e-16 


68.5 






dioxygenase C term 






666 


DEAD 


DEAD/DEAH box helicase 


4.8e-74 


237.1 


667 


DEAD 


DEAD/DEAH box helicase 


2.9e-70 


225.1 


669 


pkinase 


Eukaryotic protein kinase domain 


6.1e-93 


322.2 


671 


homeobox 


Homeobox domain 


0.018 


16.5 


678 


crystall 


Beta/Gamma crystallin 


4.7e-106 


365.8 


679 


WD40 


WD domain, G-beta repeat 


1.9e-06 


34.9 


680 


Keratin B2 


Keratin, high sulfur B2 protein 


4.1e-06 


15.9 


682 


G-gamma 


GGL domain 


8.5e-33 


117.9 


685 


UCH-2 


Ubicjuitin carboxyl-terminal 


1 .4e-29 


111.7 






hydrolase family 






686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e-10 


46.4 


687 


7tm 1 


7 transmembrane receptor (rhodopsin 


4.6e-15 


50.0 






family) 






688 


proteasome 


Proteasome A-type and B-type 


6.5e-64 


225.7 


689 


SCP2 


SCP-2 sterol transfer family 


6.2e-37 


136.1 


690 


TS-N 


TS-N domain 


0.041 


20.1 


692 


zf-C2H2 


Zinc finger, C2H2 type 


9.9e-60 


211.9 


693 


zf-MYND, 


MYND finger 


0.038 


5.5 


694 


Oxysterol BP 


Oxysterol-binding protein 


3.9e-133 


455.7 


695 


PDZ 


PDZ domain (Also known as DHR or 


1.3e-30 


115.1 






GLGF). 






703 


Peptidase iC2 


Calpain family cysteine protease 


2.3e-175 


596.0 


706 


filament 


Intermediate filament proteins 


7.2e-107 


368.5 


710 


fibrinogen C 


fibrinogen beta and gamma chains, 


7e-80 


278.0 












711 


SH2 


Src homology domain 2 


2.3e-65 


192.1 


712 


ATP-synt DE 


ATP synthase, Delta/Epsilon chain 


0.00062 


19.0 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBP BPI CETP 


LBP / BPI / CETP family 


8.6e-34 


125.7 


715 


RNA_pol L 


RNA polymerases L / 13 to 16 kDa 


4.8e-49 


176.3 






subunit 






716 


KRAB 


KRAB box 


1.3e-42 


155.0 


717 


mito can* 


Mitochondrial carrier proteins 


4.8e-38 


133.3 


719 


Gal-bind lectin 


Vertebrate gaIactoside*binding lectin 


1 .5e-25 


90.2 


~l^k 


dlUCUIl - 


Aldehyde dehydrogenase family 


1.3e-l 19 


410.8 




Grycos_transf_2 


Glycosyl transferases 






734 


ELM2 


ELM2 domain 


2e-34 


127.8 


735 


PR55 


Protein phosphatase 2A regulatory 


0 


1038.2 






subunit PR 






737 


DSPc 


Dual specificity phosphatase, 


4e-14 


60.4 






catalytic doma 






740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 
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finger) 






749 


mito carr 


Mitochondrial carrier proteins 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 


751 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG (high mobility group) box 


8.6e-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTP CDC 


Cell division protein 


7.5e-153 


521.2 


755 


mito carr 


Mitochondrial carrier proteins 


3e-88 


305.4 


756 


TSPN 


Thrombospondin N-terminal -like 
domains 


8.1e-58 


205.5 


757 


BTB 


BTB/POZ domain 


5.7e-23 


89.7 


759 


zf-C2H2 ' 


Zinc finger, C2H2 type 


1.2e-12 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


765 


ThiF family 


ThiF family 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA-synt_2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 


ldl recept a 


domain 






770 


WD40 


wT3 domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


774 


SNF2 N 




5 5e_99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 


l.le-30 


115.4 


777 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


j ^ 3Q — 


1 15 4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 


l.le-30 


1 15.4 


779 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.1e-08 


31.0 


781 


cadherin 


Cadherin domain 


5.6e-113 


388.7 


783 


HECT 


HECT-domain (ubiquitin- 
transferase). 


4.2e-31 


116.8 


785 


"sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


"sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


788 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


790 


Trm ! 


RNA recognition motif. 


2.8e-20 


80.8 


791 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


792 


pkinase 


Eukaryotic protein kinase domain 


0.023 


12.4 


795 


zf-C2H2 - ( 


Zinc finger, C2H2 type 


6.5e-95 


328.7 


796 


adh short 


short chain dehydrogenase 


4.1e-05 


-7.3 


799 


SAICAR_synt 


SAICAR synthetase 


6e-125 


428.5 


805 


WD40 


WD domain, G-beta repeat 


4e-65 


229.8 


806 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


807 


WD40 


WD domain, G-beta repeat 


0.016 


21.8 


808 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


809 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


117.2 


810 


vwa 


von Willebrand factor type A domain 


1.9e-52 


. 187.7 


814 


zf-C2H2 ■ 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


815 


zf-C2H2 


Zinc finger, C2H2 type 




259.1 




myosin head 


Myosin head (motor domain) 


"T3e"T76 




818 


GSPII E 


Bacterial type II secretion system 
protein 


0.012 


1 1.5 


819 


PDEase 


3'5'-cyclic nucleotide 
phosphodiesterase 


l.le-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 




RNA recognition motif. 


1.5e-06 


35.2 
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829 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


830 


RasGEF 


RasGEF domain 


2.2e-102 


353.5 


831 


CNH 


CNH domain 


3e-118 


406.2 


832 


mito_carr 


Mitochondrial carrier proteins 


3.7e-37 


130.3 


833 


PX 


PX domain 


2.7e-19 


77.5 


837 


Y_phosphatase 


Protein-tyrosine phosphatase 


1.6e-263 


888.8 


838 


ank 


Ank repeat 


2.4e-270 


911.5 


840 




Ank repeat 


5.8e-38 


139.6 


842 


Ribosomal L15e 


Ribosomal LI 5 


4.8e-131 


448.8 


843 


SNF 


Sodium :neurotransmitter symporter 
family 


0 


1201.8 


845 


Peptidase ! M 1 6 


Insulinase (Peptidase family Ml 6) 


4.7e-67 


236.2 


848 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


2.2e-56 


200.7 


849 


zf-C2H2 | 


Zinc finger, C2H2 type 


1.5e-122 


420.5 


850 


zf-C2H2 j 


Zinc finger, C2H2 type 


2e-67 


237.4 


852 


SIS 


SIS domain 


3.8e-30 


113.6 


853 


RhoGAP 


RhoGAP domain 


l.le-37 


138.6 


854 


PDZ 


P1}Z domain (Also known as OHR or 
GLGF). 


5.1e-10 


46.7 


856 


ACOX 


Acyl-CoA oxidase 


9.1e-263 


886.3 







EF hand 


2.4e-18 


74.4 




homeobox 




4e-22 


86.9 


~862 ' 


TFIIF beta 


Tra^sc^pUon°inhiation factor IIF 

beta 


2.2e-134 


459.8 


866 


A2M 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


MoCF_biosynth 


Molybdenum cofactor biosynthesis 


5.8e-205 


694.3 


868 


EGF 


EGF-like domain 


4.1e-22 


86.9 


869 


EGF 


EGF-like domain 


l.le-22 


88.8 


871 


PI-PLC-X 


Phosphatidylinositol-specific 
phospholipase 


7.2e-95 


328.6 


872 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


l.le-20 


82.1 


874 


SH3 


SH3 domain 


2.2e-14 


61.2 


877 


SH3 


SH3 domain 


8.6e-90 


311.7 




KRAB 


KRAB box 


6.9e-45 


162.6 


885 




Ank repeat 


7.1e-07 


36.3 


886 


biopterin H 


Biopterin-dependent aromatic amino 


0 


988.3 


887 


GTP EFTU 


Elongation factor Tu family 


4.9e-129 


437.5 


888 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


1.6e-14 


51.4 


889 


zf-C2H2 


Zinc finger, C2H2 type 


3.7e-92 


319.6 


890 




Immunoglobulin domain 


3.8e-06 


24.8 


892 


PTR2 


POT family 


9.5e-48 


163.0 


893 


SulffltaSfi i 




3.5e-78 


273.2 


894 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


895 


7tm_l 


7 transmembrane receptor (rhodopsin 


4.5e-51 


164.4 


~RQfi 


Glyco hydro 3 1 


Gl cos lh drolases famil 31 — 


o 


1277.3 


~897 


chromo 


'chromo' (CHRromatin^rganization — 
Modifier) 


3.9e-06 


26.0 


898 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


1.2e-273 


922.4 


899 


vwa 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 
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SEQ ID 

NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


904 


Armadillo seg 


Armadillo/beta-catenin-like repeats 


l.le-06 


35.6 


906 


FH2 


Formin Homology 2 Domain 


4.5e-112 


385.7 


907 


Cytidylyltransf 


Cytidylyltransferase 


1.4e-05 


29.3 


908 


pkinase j 


Eukaryotic protein kinase domain 


1.2e-64 


228.2 


909 


pkinase ; 


Eukaryotic protein kinase domain 


8.5e-70 


245.3 


910 


pkinase , 


Eukaryotic protein kinase domain 


2.9e-42 


153.8 


911 


pkinase 1 


Eukaryotic protein kinase domain 


1.2e-35 


131.8 


912 


PHD 


PHD-finger 


5.1e-06 


33.4 


913 


PHD 


PHD-finger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


LIM 


LIM domain containing proteins 


5.9e-15 


57.9 


918 


SAM i 


SAM domain (Sterile alpha motif) 


4.3e-16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924 


ig 1 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoA dh 


Acyl-CoA dehydrogenase 


2.4e-131 


449.8 


927 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 i 


928 


globin 


Globin 


2.4e-52 


186.9 


929 


sugar_tr .; 


Sugar (and other) transporter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


933 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


934 


SEA 


SEA domain 


0.0021 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH ; 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltageCLC 


Voltage gated chloride channels 


1.9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase ] 


Eukaryotic protein kinase domain 


9.9e-58 


205.2 


942 


Myosin tail 


Myosin tail 


3.7e-09 


38.2 


943 


zf-C2H2 ' 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clat_adaptor_s 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


sugartr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-syrit_le 


tRNA synthetases class I (C) 


0.00097 


15.6 


948 


PHD 


PHD-finger 


2.2e-17 


71.2 


95] 


sugartr 


Sugar (and other) transporter 


0.0082 


-113.9 


952 


mito carr 


Mitochondria] carrier proteins 


1.7e-54 


189.7 


953 


myb_DNA- 
binding 


Myb-like DNA-binding domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-133 


454.8 


957 


aldo ket red 


Aldo/keto reductase family 


1 .5e-98 


340.8 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 


964 


homeobox 


Homeobox domain 


5.4e-22 


86.5 


965 


PH 


PH domain 


3e-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.2e-09 


34.7 


967 


Ribosomal L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD binding 2 


FAD binding domain 


8.9e-47 


166.6 


971 




Integrase core domain 


0.00015 


19.8 


972 


Glycos transf 2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


Ribosomal L10 


Ribosomal protein L10 


3.3e-48 


173.6 


975 


7tm_l 


7 transmembrane receptor (rhodopsin 
family.) 


1.6e~37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


178.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e- 150 


511.4 


978 


FTHFS • 


Formate— tetrahydrofolate ligase 


0 


1367.2 


982 


Renal_dipeptase 


Renal dipeptidase 


1.3e-73 


258.0 


984 


A_deamiriase 


Adenosine/AMP deaminase 


2.6e-05 


-48.6 
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TABLE 5 



SEQ ID NO: 
of full-length 

sequence 


SEQ ID 
NO: of 
full-length 
peptide 
sequence 


SEQ ID NO: 
of contig 

sequence 


SEQ ID NO: 
of contig 

sequence 


Priority docket 
number_correspondin 
g SEQ ID NO: in 
' priority application 


SEQ ID NO: in 
U.S.S.N. 09/496,914 


1 


985 


1969 


2953 


787CIP2 1 


150 


2 


986 


1970 


2954 


787CIP2 2 


223 


3 


987 


1971 


2955 


787CIP2 3 


1884 


4 


988 , 


1972 


2956 


787CIP2_4 


2123 


5 


989 , 


1973 


2957 


787CIP2 5 


2313 


6 


990 


1974 


2958 


787CIP2 6 


3284 


7 


991 


1975 


2959 


787CIP2_7 


3324 


8 


992 


1976 


2960 


787CIP2_8 


6182 


9 


993 


1977 


2961 


787C1P2_9 


6210 


10 


994 


1978 


2962 


787C1P2 10 


6213 


11 


995 1 


1979 


2963 


787CIP2 11 


6257 


12 


996 


1980 


2964 


787CIP2 12 


6294 


13 


997 


1981 


2965 


787CIP2_13 


6294 


14 


998 


1982 


2966 


787CIP2_14 


6330 


15 


999 


1983 


2967 


787CIP2_15 


6364 


16 


1000 


1984 


2968 


787CIP2_16 


6455 


17 


1001 


1985 


2969 


787CIP2_17 


6486 


18 


1002 


1986 


2970 


787CIP2 18 


6503 


19 


1003 


1987 


2971 


787CIP2_19 


6528 


20 


1004 


1988 


2972 


787CIP2_20 


6572 


21 


1005 


1989 


2973 


787CIP2_21 


6578 


22 


1006, 


1990 


2974 


787CIP2 22 


6593 


23 


1007: 


1991 


2975 


787CIP2 23 


6603 


24 


1008 


1992 


2976 


787CIP2 24 


6603 


25 


1009, 


1993 


2977 


787CIP2_25 


6679 


26 


1010 


1994 


2978 


787CIP2_26 


6744 


27 


1011 


1995 


2979 


787CIP2 27 


6762 


28 


1012 


1996 


2980 


787CIP2 28 


6770 


29 


1013' 


1997 


2981 


787CIP2 29 


6770 


30 


1014 


1998 


2982 


787CIP2 30 


6787 


31 


1015, 


1999 


2983 


787CIP2 31 


6858 


32 


1016' 


2000 


2984 


787CIP2_32 


6866 


33 


1017 


2001 


2985 


787CIP2 33 


6938 


34 


1018 


2002 


2986 


787CIP2 34 


6938 


35 


1019, 


2003 


2987 


787CIP2_35 


6977 


36 


1020 


2004 


2988 


787CIP2 36 


7001 


37 


1021 


2005 


2989 


787CIP2_37 


7002 


38 


1022! 


2006 


2990 


787CIP2 38 


7004 


39 


1023 


2007 


2991 


787CIP2_39 


7005 


40 


1024 


2008 


2992 


787CIP2_40 


7006 


41 


1025; 


2009 


2993 


787CIP2_41 


7008 


42 


1026 


2010 


2994 


787CIP2 42 


7014 


43 


1027. 


2011 


2995 


787CIP2 43 


7021 


44 


1028 


2012 


2996 


787CIP2_44 


7022 


45 


1029 


2013 


2997 


787CIP2 46 


7057 


46 


1030 


2014 


2998 


787CIP2_47 


7058 


47 


103 1; 


2015 


2999 


787CIP2 49 


7088 


48 


1032 


2016 


3000 


787CIP2 50 


7089 


49 


1033 


2017 


3001 


787CIP2 51 


7182 


50 


1034 


2018 


3002 


787CIP2 52 


7489 


51 


1035 


2019 


3003 


787CIP2 53 


7564 


52 


1036 


2020 


3004 


787CIP2 54 


7566 


53 


1037 


2021 


3005 


787CIP2 55 


7587 
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54 


1038; 


2022 


3006 


787CIP2 56 


7591 


55 


1039: 


2023 


3007 


787CIP2 57 


7600 


56 


1040j 


2024 


3008 


787CIP2_58 


7604 


57 


1041 ; 


2025 


3009 


787CIP2 59 


7612 


58 


1042| 


2026 


3010 


787CIP2 60 


7613 


59 


1043, 


2027 


3011 


787CIP2 61 


7615 


60 


1044 


2028 


3012 


787CIP2_62 


7616 


61 


1045i 


2029 


3013 


787CIP2 63 


7617 


62 


1046 1 


2030 


3014 


787CIP2 64 


7623 


63 


1047 


2031 


3015 


787CIP2_65 


7625 


64 


1048 


2032 


3016 


787CIP2 66 


7625 


65 


1049 


2033 


3017 


787CIP2 67 


7630 


66 


1050 


2034 


3018 


787CIP2 68 


7638 


67 


1051, 


2035 


3019 


787CIP2 69 


7640 


68 


1052, 


2036 


3020 


787CIP2 70 


7670 


69 


1053 


2037 


3021 


787CEP2J71 


7676 


70 


1 054. 


2038 


3022 


787CIP2 72 


7688 


71 


1055' 


2039 


3023 


787CEP2_73 


7690 


72 


1056 


2040 


3024 


787CIP2_74 


7700 


73 


1057! 


2041 


3025 


787CIP2_75 


7774 


74 


1058 


2042 


3026 


787CIP2_76 


7784 


75 


1059. 


2043 


3027 


787CIP2 77 


7785 


76 


1060! 


2044 


3028 


787CIP2_78 


7792 


77 


106T 


2045 


3029 


787CIP2 79 


7798 


78 


1062 


2046 


3030 


787CIP2 80 


7807 


79 


1063: 


2047 


3031 


787CIP2_81 


7810 


80 


1064i 


2048 


3032 


787CEP2 82 


7812 


81 


1065| 


2049 


3033 


787CIP2_83 


7816 


82 


1066 


2050 


3034 


787CIP2_84 


7826 


83 


1067 


2051 


3035 


787CIP2 85 


7842 


84 


1068 


2052 


3036 


787CIP2 86 


7850 


85 


1069, 


2053 


3037 


787CIP2 87 


7865 


86 


1070, 


2054 


3038 


787CIP2 88 


7882 


87 


1071 


2055 


3039 


787CIP2 89 


7891 


88 


1072; 


2056 


3040 


787CIP2_90 


7892 


89 


1073 


2057 


3041 


787CIP2 9.1 


7896 


90 


1074 1 


2058 


3042 


787CIP2 92 


7896 


91 


1075 


2059 


3043 


787CIP2 93 


7907 


92 


1076 


2060 


3044 


787CIP2 94 


7913 


93 


1077 


2061 


3045 


787CIP2 95 


7914 


94 


1078| 


2062 


3046 


787CIP2 96 


7915 


95 


1079| 


2063 


3047 


787CIP2 97 


7920 


96 


1080- 


2064 


3048 


787CIP2 98 


7921 


97 


1 081 1 


2065 


3049 


787CIP2_99 


7924 


98 


1082' 


2066 


3050 


787CIP2_100 


7927 


99 


1083 


2067 


3051 


787CIP2 101 


7929 


100 


1084 


2068 


3052 


787CIP2_102 


7937 


101 


1085 


2069 


3053 


787CIP2 103 


7940 


102 


1086 


2070 


3054 


787CIP2_104 


7942 


103 


1087, 


2071 


3055 


787CIP2_105 


7944 


104 


1088| 


2072 


3056 


787CIP2_106 


7951 


105 


1089; 


2073 


3057 


787CIP2 107 


7951 


106 


1090i 


2074 


3058 


787C1P2 108 


7962 


107 


1091 1 


2075 


3059 


787CIP2 109 


7964 


108 


1092; 


2076 


3060 


787CIP2 110 


7977 


109 


1093 ; 


2077 


3061 


787CIP2_111 


7978 


110 


1094; 


2078 


3062 


787CIP2 112 


7980 


111 


1095 


2079 


3063 


787CIP2 113 


7982 ' 


112 


10961 


2080 


3064 


787CIP2 114 


8000 


113 


1097 


2081 


3065 


787CIP2 115 


8003 
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1 14 


1098 


2082 


3066 


787CIP2 116 


8004 


115 


1099 


2083 


3067 


787GIP2 117 


8007 


116 


1 100' 


2084 


3068 


787CIP2 118 


8008 


1 17 


nor 


2085 


3069 


787C1P2 119 


8009 


118 


1102; 


2086 


3070 


787CIP2 120 


8013 


1 19 


1103 


2087 


3071 


787CIP2 .121 


8017 


120 


1104 


2088 


3072 


787CIP2 122 


8018 


121 


1105' 


2089 


3073 


787CIP2 123 


8021 


122 


1106i 


2090 


3074 


787CIP2 124 


8022 


123 


1107' 


2091 


3075 


787CIP2 125 


8023 


124 


1108 ; 


2092 


3076 


787CIP2_126 


8023 


125 


1109: 


2093 


3077 


787CIP2_127 


8024 


126 


1110: 


2094 


3078 


787CIP2 128 


8026 


127 


mi 


2095 


3079 


787CIP2_129 


8028 


128 


1112, 


2096 


3080 


787CIP2_130 


8036 


129 


1113i 


2097 


3081 


787CIP2 131 


8038 


130 


11141 


2098 


3082 


787CIP2 132 


8045 


131 


11 15 


2099 


3083 


787CIP2 133 


8045 


132 


11 16 ; 


2100 


3084 


787CIP2 134 


8048 


133 


1117 


2101 


3085 


787CIP2 135 


8048 








3086 


787CIP2 136 


8052 


"133 


jjig 


2103 


3087 


787CIP2 137 


8053 


136 


11201 


2104 


3088 


787CIP2 138 


8055 




1121 


2105 


3089 


787CIP2 139 


8059 


138 


1122 1 


2106 


3090 


787CIP2 140 


8061 


139 


1 123 


2107 


3091 


787CIP2 141 


8062 


140 


1 124i 


2108 


3092 


787CIP2 142 


8063 








3093 


787CIP2 143 


8064 


~T4^ 


1 126 


2110 


3094 


787CIP2 144 


8065 


"143 






3095 


787CIP2 145 


8068 


~7ZZ ' 


Till 


21 12 


3096 


787CEP2 146 


8069 


— — 


^ 




3097 


787CIP2 147 


8070 


~~146 


yffifl 




3098 


787CIP2 148 


8074 


147 


1131' 


21 1 5 


3099 


787CIP2 149 


8076 


148 


1132 1 


21 16 


3100 


787CIP2 150 


8077 


149 


1 133 


2117 


3101 


787CIP2 151 


8078 




1134 


2118 


3102 


787CIP2 152 


8079 


~T3T 


1 135 


21 19 


3103 


787CIP2 153 


8087 


152 


1136 


2120 


3104 


787CIP2 154 


8091 







2121 


3105 


787CIP2 155 


8100 




TT3T 


2122 


3106 


787CIP2 156 


8105 


-r-r? 









787CIP2 157 


8106 





li4Q . 




3108 


787CIP2 158 


8108 


157 


1141 


2125 


3109 


787CIP2 159 


8109 


158 


1 142 


2126 


31 10 


787CIP2 160 


8110 


159 


1143 


2127 


3111 


787CIP2 161 


8112 








3112 


787CIP2 162 


8116 


161 


1145! 


2129 


3113 


787CIP2 163 


8118 


162 


1146i 


2130 


3114 


787CIP2 164 


8124 


163 


1147. 


2131 


3115 


787CIP2 165 


8125 




1 148 


2132 


3116 


787CIP2 166 


8127 


165 


1 149' 


2133 


3117 


787CIP2 167 


8132 




1 150 


2134 


3118 


787CEP2 168 


8135 


167 


1151 


2135 


3119 


787CIP2 169 


8137 


168 


1152 


2136 


3120 


787CIP2 170 


8139 


169 


1153 


2137 


3121 


787CIP2 171 


8140 


170 


1154. 


2138 


3122 


787CIP2 172 


8140 


171 


1155, 


2139 


3123 


787CIP2 173 


8140 


172 


1156 


2140 


3124 


787CIP2 174 


8141 


173 


1157 


2141 


3125 


787CIP2 175 


8147 
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174 


1158* 


2142 


3126 


787CIP2 176 


8149 


175 


1159 ! 


2143 


3127 


787CIP2 177 


8150 


176 . 


1160, 


2144 


3128 


787CIP2 178 


8157 


177 


1161 


2145 


3129 


787CIP2 179 


8161 


178 


1162 


2146 


3130 


787CIP2 180 


8162 


179 


1163 


2147 


3131 


787CIP2 181 


8165 


180 


1164' 


2148 


3132 


787CIP2 182 


8166 


181 


1165 


2149 


3133 


787CIP2 183 


8167 


182 


1166i 


2150 


3134 


787CIP2 184 


8169 


183 


1167 


2151 


3135 


787CIP2 185 


8170 


184 


1168! 


2152 


3136 


787CIP2 186 


8172 


185 


1169 


2153 


3137 


787CIP2 187 


8173 


186 


1170 


2154 


3138 


787CEP2 188 


8174 


187 


1171 


2155 


3139 


787CIP2 189 


8174 


188 


1172 


2156 


3140 


787CIP2_191 


8182 


189 


1173 


2157 


3141 


787CIP2 192 


8186 


190 


1174| 


2158 


3142 


,787CIP2 193 


8188 


191 


1175' 


2159 


3143 


787CIP2 194 


8191 


192 


1176 


2160 


3144 


787CIP2 195 


8192 


193 


1177 


2161 


3145 


787CIP2 196 


8193 


194 


1178, 


2162 


3146 


787CIP2_197 


8194 


195 


1179 


2163 


3147 


787CIP2 198 


8195 


196 


1180 


2164 


3148 


787CIP2 199 


8196 


197 


1181 


2165 


3149 


; 787CIP2 200 


8200 


198 


1182 f 


2166 


3150 


787CIP2 201 


8201 


199 


1 183 i 


2167 


3151 


787CIP2 202 


8202 


200 


1184; 


2168 


3152 


787CIP2_203 


8205 


201 


1185 


2169 


3153 


;787CIP2 204 


8206 


202 


1186 


2170 


3154 


787C1P2 205 


8207 


203 


1187 


2171 


3155 


■ 787CIP2_206 


8208 


204 


1188 


2172 


3156 


; 787CIP2_207 


8209 


205 


1189 


2173 


3157 


787CIP2 208 


8210 


206 


1190; 


2174 


3158 


;787C1P2 209 


8211 


207 


1191 i 


2175 


3159 


787CIP2 210 


8212 


208 


1192 


2176 


3160 


787CIP2_211 
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755 


1739 


2723 


3707 


787CIP2B 408 


9970 


756 


1740 


2724 


3708 


787CIP2B 409 


9997 


757 


1741 


2725 


3709 


787CIP2B_410 


10008 


758 


1742 


2726 


3710 


787CIP2B 411 


10010 


759 


1743 


2727 


3711 


787CIP2B 412 


10023 


760 


1744 , 


2728 


3712 


787CIP2B 413 


10043 


761 


1745 


2729 


3713 


787CIP2B 414 


10093 


762 


1746 


2730 


3714 


787CIP2B 415 


10172 


763 


1747 ' 


2731 


3715 


787CIP2B 416 


10184 


764 


1748 


2732 


3716 


787CIP2B 417 


10205 


765 


1749 


2733 


3717 


787CEP2B 418 


10246 


766 


1750 


2734 


371 8 


787CIP2B 419 


10298 


767 


1751 : 


2735 


3719 


787CIP2C_1 


886 


768 


1752 


2736 


3720 


787CIP2C_2 


1028 


769 


1753 


2737 


3721 


787CIP2C_3 


1916 


770 


1754 


2738 


3722 


787CIP2C_4 


2072 


771 


1755 i 


2739 


3723 


787CIP2C_5 


2424 


772 


1756 


2740 


3724 


787CIP2C 6 


2474 


773 


1757; 


2741 


3725 


787CIP2C_7 


2474 
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774 


1758 


2742 


3726 


787CIP2C 8 


2887 


775 


1759 


2743 


3727 


787CIP2C 9 


3001 


776 


1760 


2744 


3728 


787CIP2C_10 


3182 


111 


1761 


2745 


3729 


787CIP2C 11 


3182 


IIS 


1762 


2746 


3730 


787CIP2C 12 


3182 


119 


1763 


2747 


3731 


787CIP2C 13 


3193 


780 


1764 


2748 


3732 


787CIP2C 14 


3196 


781 


1765 


2749 


3733 


787GIP2C 15 


3224 


782 


1766 


2750 


3734 


787CIP2C 16 


3225 


783 


1767: 


2751 


3735 


787CIP2C 17 


3234 


784 


1768 


2752 


3736 


787CIP2CJ8 


3241 


785 


1769j 


2753 


3737 


787CIP2C 19 


3243 


786 


1770J 


2754 


3738 


787CIP2C 20 


3243 


787 


1771| 


2755 


3739 


787CIP2C 21 


3259 


788 


1772! 


2756 


3740 


787CIP2C_22 


3272 


789 


1773, 


2757 


3741 


787CIP2CJ23 


3278 


790 


1774, 


2758 


3742 


787CIP2C 24 


3296 


791 


1775' 


2759 


3743 


787CIP2C 25 


3327 


792 


1776 1 


2760 


3744 


787C1P2C 26 


3334 


793 


HIT 


2761 


3745 


787CIP2C 27 


3339 


794 


1778, 


2762 


3746 


787CIP2C 28 


3347 


795 


1779 


2763 


3747 


787CIP2C 29 


3387 


796 


1780, 


2764 


3748 


787CIP2C 30 


3392 


797 


1781 


2765 


3749 


787CIP2C_3 1 


3411 


798 


1782 


2766 


3750 


787CIP2C 32 


3427 


799 


1783 


2767 


3751 


787CIP2C 33 


3432 


800 


1784 


2768 


3752 


787CIP2C 34 


3441 


801 


1785 


2769 


3753 


787CIP2C 35 


3479 


802 


1786 


2770 


3754 


787CIP2C 36 


3488 


803 


1787| 


2771 


3755 


787C1P2C 37 


3488 


804 


1788 1 


2772 


3756 


787CIP2C 38 


3553 


805 


1789' 


2773 


3757 


787CIP2C 39 


3560 


806 


1790: 


2774 


3758 


787CIP2C 40 


3618 


807 


i79i; 


2775 


3759 


787CIP2G 41 


3642 


808 


1792, 


2776 


3760 


787CIP2C 42 


3649 


809 


1793! 


2111 


3761 


787CIP2C 43 


3676 


810 


17941 


2778 


3762 


787CIP2C 44 


3747 


811 


1795! 


2779 


3763 


i 787CIP2C_45 


3917 


812 


1796, 


2780 


3764 


787CIP2C 46 


4218 


813 


1797' 


2781 


3765 


787CIP2C 47 


4219 


814 


1798' 


2782 


3766 


787CIP2C 48 


4222 


815 


1799; 


2783 


3767 


787CIP2C 49 


4222 


816 


1800 


2784 


3768 


787CIP2C_50 


4229 


817 


1801 ! 


2785 j 


3769 


787CIP2C_51 


4230 


818 


1802, 


2786 


3770 


787C1P2C 52 


4240 


819 


1803' 


2787 


3771 


787CIP2C 53 


4241 


820 


1804 


2788 


3772 


787CIP2C 54 


4249 


821 


1805 


2789 


3773 


787CIP2C_55 


4252 


822 


1806 


2790 


3774 


787CIP2C 56 


4267 


823 


1807. 


2791 


3775 


787CIP2C 57 


4272 


824 


1808' 


2792 


3776 


i 787CIP2C 58 


4273 


825 


1809 


2793 


3777 


787CIP2C 59 




826 


1810 


2794 


3778 


787CIP2C 60 


4283 


827 


1811 1 


2795 


3779 


787CBP2C 61 


4290 


828 


1812 


2796 


3780 


787CIP2C 62 


4292 


829 


1813 ; 


2797 


3781 


i 787CIP2C_63 


4305 


830 


1814; 


2798 


3782 - 


; 787CIP2C_64 


4306 


831 


1815 | 


2799 


3783 


787CIP2C_65 


4308 


832 


1816 | 


2800 


3784 


; 787CIP2C_66 


4322 


833 


1817; 


2801 


3785 


787CIP2C_67 


4351 
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834 


1818 


2802 


3786 


787CIP2C 68 


4356 


835 


1819| 


2803 


3787 


787CIP2C 69 


4399 


836 


1820 1 


2804 


3788 


787CIP2C 70 


4400 


837 


1821; 


2805 


3789 


787CIP2C 71 


4520 


838 


1822 


2806 


3790 


787CIP2C 72 


4598 


839 


1823 


2807 


3791 


787CIP2C_73 


4599 


840 


18241 


2808 


3792 


787CIP2C 74 


4600 


841 


1825 


2809 


3793 


787CIP2C 75 


4670 


842 


1826 


2810 


3794 


787CIP2C 76 


4708 


843 


1827 


2811 


3795 


787CIP2C 77 


4734 


844 


1828! 


2812 


3796 


787CIP2C_78 


4738 


845 


1829, 


2813 


3797 


787CIP2C_79 


4749 


846 


1830 


2814 


3798 


787CIP2C 80 


4752 


847 


1831; 


2815 


3799 


787CDP2C_81 


4752 


848 


1832, 


2816 


3800 


787CIP2C 82 


4770 


849 


1833| 


2817 • 


3801 


787CIP2C 83 


4784 


850 


1834 


2818 


3802 


787CIP2C_84 


4785 


851 


1835 


2819 


3803 


787CIP2C 85 


4792 


852 


1836 


2820 


3804 


787CIP2C 86 


4803 


853 


1837; 


2821 


3805 


; 787CIP2C 87 


481 3 


854 


1838: 


2822 


3806 


' 787CIP2C 88 


4817 


855 


1839; 


2823 


3807 


787CIP2C 89 


4818 


856 


1840 


2824 


3808 


787CIP2C 90 


4820 


857 


1841 1 


2825 


3809 


787CIP2C 91 


4831 


858 


1842 


2826 


3810 


787CIP2C 92 


4841 


859 


1843 


2827 


3811 


787CIP2C 93 


4869 


860 


1844 


2828 


3812 


' 787CIP2C 94 


4876 


861 


1845 1 


2829 


3813 


787CIP2C 95 


4902 


862 


1846 1 


2830 


3814 


787CIP2C 96 


4910 


863 


1847 


2831 


3815 


787CIP2C_97 


4931 


864 


1848 


2832 


3816 


787GIP2C_98 


5303 


865 


1849; 


2833 


3817 


:787CIP2C 99 


5317 


866 


18501 


2834 


3818 


787CIP2C 100 


5322 


867 


1851 ; 


2835 


3819 


787CIP2C 101 


5330 


868 


1852 


2836 


3820 


787CIP2C 102 


5333 


869 


1853 , 


2837 


3821 


787CIP2C 103 


5333 


870 


1854 i 


2838 


3822 


787CIP2C 104 


5356 


871 


1855 


2839 


3823 


787CIP2C 105. 


5363 


872 


1856 | 


2840 


3824 


787CIP2C 106 


5364 


873 


1857 


2841 


3825 


787CIP2C 107 


5379 


874 


1858 ' 


2842 


3826 


787CIP2C_108 


5386 


875 


1859 ' 


2843 


3827 


787CIP2C 109 


5397 


876 


1860 ' 


2844 


3828 


787CIP2C 110 


5401 


877 


1861 !■ 


2845 - 


3829 


787CIP2C 111 


5419 


878 


1862 : 


2846 


3830 


I787CIP2C 112 


5420 


879 


1863 ■ 


2847 


3831 


.787CIP2C 113 


5452 


880 


1864 


2848 


3832 


787CIP2C_114 


5467 


881 


1865 


2849 


3833 


787CEP2C 115 


5482 


882 


1866 


2850 


3834 


787CIP2CJ16 


5483 


883 


1867 ; 


2851 


3835 


787CIP2C_117 


5492 


884 


1868 


2852 


3836 


787CIP2C 118 


5499 


885 


1869 ; 


2853 


3837 


787CIP2C 119 


• 5525 


886 


1870 


2854 


3838 


787CIP2C 120 


5538 


887 


1871 


2855 


3839 


787CIP2C 121 


5539 


888 


1872 


2856 


3840 


787CIP2C 122 


5558 


889 


1873 


2857 


3841 


787CIP2C 123 


5559 


890 


1874 ; 


2858 


3842 


787CIP2C 124 


5586 


891 


1875 ; 


2859 


3843 


787CIP2C 125 


5619 


892 


1876 


2860 


3844 


787CIP2C 126 


5628 


893 


1877 


2861 


3845 


787CIP2C 127 


5640 
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894 


1878 i 


2862 


3846 


787CIP2C 128 


5640 


895 


1879 


2863 


3847 


787CIP2C 129 


5827 


896 


1880J 


2864 


3848 


787CIP2C 130 


6094 


897 


1881 i 


2865 


3849 


; 787CIP2C 131 


6195 


898 


18821 


2866 


3850 


j 787CIP2C 132 


6206 


899 


1883 | 


2867 


3853 


■ 787CIP2C 133 


6355 


900 


1884| 


2868 


3852 


787CIP2C 134 


6362 


901 


1885| 


2869 


3853 


787CIP2C 135 


6386 


902 


1886| 


2870 


3854 


787CIP2C 136 


6431 


903 


1 887 i 


2871 


3855 


; 787CIP2C 137 


6457 


904 


18881 


2872 


3856 


787CIP2C 138 


6480 


905 


1889' 


2873 


3857 


! 787CIP2C 139 


6497 


906. 


1890! 


2874 


3858 


i 787CIP2C 140 


6532 


907 


1891) 


2875 


3859 


787CIP2C 141 


6598 


908 


1892| 


2876 


3860 


787CIP2C 142 


6644 


909 


1893 i 


2877 


3861 


787CIP2C 143 


6644 


910 


1894! 


2878 


3862 


; 787CIP2C 144 


6645 


911 


1895J 


2879 


3863 


787CIP2C 145 


6645 


912 


1896 j 


2880 


3864 


787CIP2C 146 


6761 


913 


1897J 


2881 


3865 


787CIP2C 147 


6782 


914 


1898 . 


2882 


3866 


1 787CIP2C 148 


6981 


915 


1899 1 


2883 


3867 


787C1P2C 149 


6981 


916 


1900 1 


2884 


3868 


787CIP2C 150 


7000 


917 


1901 1 


2885 


3869 


787CIP2C 151 


7029 


918 


1902 i 


2886 


3870 


787CIP2C 152 




919 


1903 1 


2887 


3871 


787CDP2C 153 


8143 


920 


1904 1 


2888 


3872 


787CIP2C 154 


8143 


921 


1905 


2889 


3873 


! 787CIP2C 155 




922 


1906 : 


2890 


3874 


787CIP2C 156 


8463 


923 


1907! 


2891 • 


3875 


787CIP2C 157 


8467 


924 


1908 ! 


2892 > 


3876 


787CIP2C 158 


8540 


925 


1909 | 


2893 


3877 


787CIP2C 159 


8600 


926 


1910 | 


2894 


3878 


1787CIP2C 160 


9656 


927 


191 1 | 


2895 


3879 


787CIP2C 161 


9669 


928 


1912 I 


2896 


3880 


787CIP2C 1 62 


9695 


929 


1913 1 


2897 


3881 


, 787CIP2C 163 


9744 


930 


1914 i 


2898 


3882 


787CIP2C 164 


9849 


931 


1915 I 


2899 


3883 


787CIP2D 1 


4180 


932 


1916 ! 


2900 


3884 


i 787CIP2D 2 





933 


1917 1 


2901 


3885 


; 787CIP2D 3 




934 


1918 i 


2902 


3886 


787CIP2D 4 


4500 


935 


1919 i 


2903 


3887 


787CIP2D 5 


5651 


936 


1920 i 


2904 


3888 


787CIP2D 6 


5691 


937 


1921 : 


2905 


3889 


1 787CIP2D 7 




938 


1922 i 


2906 


3890 


I 787CIP2D 8 


5882 


939 


1923 i 


2907 


3891 


787CIP2D 9 


6209 


940 


1924 i 


2908 


3892 


1 787CIP2D 10 


6719 


941 


1925 i 


2909 


3893 


787CIP2D 1 1 


8130 


942 


1926 


2910 


3894 


787CIP2D 12 


8863 


943 


1927 


2911 


3895 


787CIP2D 13 


8902 


944 


1928 1 


2912 


3896 


787CEP2D 14 


~9T§7 


945 


1929 


29 1 3 


3897 


787CIP2D 15 




946 


1930 


2914 




j787CIP2D 16 


"9215 


947 


1931 ! 


2915 


3899 


787CIP2D 17 


9232 


948 


1932 : 


2916 


3900 


787CIP2D_18 


9262 


949 


1933 ; 


2917 


3901 


!787CIP2D 19 


9369 


950 


1934 


2918 


3902 


;787CIP2D_20 


9371 


951 


1935 ! 


2919 


3903 


787CIP2D 21 


9516 


952 


1936 


2920 


3904 - 


I787CEP2D 22 


9601 


•953 


1937! 


2921 


3905 


787CIP2D 23 


9731 
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954 


1938 ; 


2922 


3906 


787CIP2D_24 


9733 


955 


1939 i 


2923 


3907 ^ 


787CIP2D 25 


9769 


956 


1940' . 


2924 


3908 


787CIP2D 26 


9804 


957 


1941 i 


2925 


3909 


787CIP2D 27 


9816 


958 


19421 


2926 


3910 


j 787CIP2D_28 


9844 


959 


1943 ' 


2927 


3911 


787CIP2D 29 


9924 


960 


1944; 


2928 


3912 


787CIP2D 30 


9936 


961 


1945; 


2929 


3913 


787CIP2D 31 


10163 


962 


1946, 


2930 


3914 


787CIP2D 32 


10165 


963 


1947, 


2931 


3915 


787CIP2D_33 


10165 


964 


1948 


2932 


3916 


787CIP2D 34 


10244 


965 


1949 


2933 


3917 


787CIP2D 35 


10278 


966 


1950 


2934 


3918 


; 787CIP2E_1 


4251 


967 


1951 


2935 


3919 


787CIP2E 2 


5310 


968 


1952 


2936 


3920 


'787CIP2E 3 


5697 


969 


1953 ; 


2937 


3921 


787CIP2E_4 


5731 


970 


1954| 


2938 


3922 


787CIP2E_5 


5733 


971 


1955' 


2939 


3923 


: 787CIP2E_6 


5734 


972 


1956 ; 


2940 


3924 


1787CIP2E 7 


5740 


973 


1957 


2941 


3925 


787CIP2E 8 


7657 


974 


1958 , 


2942 


3926 


787CIP2E 9 


9572 


975 


1959 


2943 


3927 


787CIP2F 1 


1363 


976 


1960 


2944 


3928 


787CIP2FJ2 


4303 


977 


1961 


2945 


3929 


787CIP2F 3 


5760 


978 


1962, 


2946 


3930 


787CIP2F 4 


5766 


979 


1963 


2947 


3931 


787CIP2F 5 


5767 


980 


1964' 


2948 


3932 


787CIP2F 6 


5767 


981 


1965 i 


2949 


3933 


! 787CIP2F_7 


5770 


982 


1966; 


2950 


3934 


787CIP2F 8 


6855 


983 


1967 i 


2951 


3935 


787CIP2F 9 


10026 


984 


1968' 


2952 


3936 


787CIP2F 10 


10227 ■ 



TABLE 6 



SEQID 
NO: 


Method 


1 Predicted 
' beginning 

nucleotide 

location 
1 corresponding 
I to first amino 
; acid residue of 
i peptide 
! sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possiblc nucleotide insertion 


2953 


A 


;3 


324 


ISEHRIEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CG WTILLTLTMVQGEP * GP\KGIPG\FHTN SS YPH 
WGTVAKPPAGD * DLLPAPGQEGTPLFTR* SLCTY 
CPID 


2954 


A 




467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 
YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQ 
GTLRPPIIWKRNNIILNNLDLEDINDFGDDGSLYIT 
KVTTTHVGNYTCYADGYEQVYQTHIFQVNVPPV 
IRVYPESQARPvAG 


2955 


A 


3 


23 


FYSAFLVADKGIVTSKHNNDTQHIWESDSNEFSV 
IADPRGNTLGRGTTIT*VSIPPSL 


2956 


A 


1 


493 


RTKTDVYELNLAVADLLLLFTLPFWAVNAVHGW 

VLGKIMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWIICFCVWMAAILLSIPQL 

VFYTVNDNARCIPIFPRYLGTSMKALIQMLEICIG 

FVVPFLIMGVCYFITARTLMKMPNIKIS 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLNILKNFFLSPLDTRKNKVFKKWAGG 
PGAVAHACNPSTLGGRGGRITKSGDRDHPGQHG 
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SEQID 
NO: 


Method 


1 Predicted 
1 beginning 
1 nucleotide 
i location 

corresponding 
[ to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G°Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N"Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y°Tyrosine, 
X=Unkno>vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLVVFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREIIQHPSAKGNLCPPTN 

ESKEAIPD SKSLES SKEIPEQRENKQQQ 


2959 


A 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQIL 

LlrHnv W LIT JHU_, V LLur 1LV V I^ll^lJol^JviVIrL 

TRLYVTILLTGLVFLFCSLPLSIQ*FLLYW1EKDLD 
DL 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQRNVSMRPSIWIHVHLKPPC 
PJLVELLPFSSALQGLSHLSLGTTLP/V*GHLRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEIDDSIFY 


2961 


A 


; 274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRRMPLITTVTLLKMVARHHMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTIIIQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVrPKKTGSPEIKLKITK 

TIQNGRELFE SSLCGDLLNE VQASE\Q *NQ SIESRK 

EKRkKSNKJHDSSRSEERKSHKIPKLEPEEQNRPN 

ERVDTV SEKPREEPVLKEGSPS S ANTIFCSNNG S V 

HWXFKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKINTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

MSPVVKIEQVFALQNATGDGKFIDQFVYSTKGIG 

NKTEISVRGQDRLIISTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEVVPKKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


i 2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALIQKXNSDPQFVLAQNVGTTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFMKKLNffiEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLVNIVEKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKDKNNKKIG 

PXITPLEFNR/EQrTVKTLFNMEDKICLVNDPRPQH 

KYNKLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

KMV!AASIKDG\EAVWFGCDVGKHF\NSKLG\LSD 

a /TKTT VrMJCT \/m\/CT X/"KT\/rKTV A "CT> VT TTGY1T?Q\T \AT 
ivilNljY Urir,Lj VrUV o LJNJN iVLIN jSJ\j1 K\l_, i r vjc.oVL.iVl { 

HTMTFTAV/SQSRDDSGMVLFTKWNRVGEFQWG 
EDHGH\KGYLCMTD*VGSLEYVYEVV/VWDRKH 
VP\EEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


.90 


543 


RHYDSAGKITLKIAKNYLEQRAVGGASPRLAQS 
VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 
DRMKTTIKETST* LSNS YLVFPLM* SLTYLMKMS 
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SEQ ID 
NO: 


Method 


Predicted 
'beginning 
'nucleotide 
'location 
1 corresponding 
to first amino 
acid residue of 

1 sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, KHLysine, L=Leucine, M=Methionine, 
N=Asp'aragine, P=Proline, Q=Glutamine, R=Arginine, S="Serine, 
T=Threonine, Y=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










FERGTARNKMFVNSPFTKVDNYCT\SS\WKKFYL 
KCYFSLNTIKKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEI SKSKPSPSQ WKQDTPKSKAG YVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AKJi YovjAJt Y oyKJJJNr^l^L^ Y ivjvOvj 1 ^OVjJrxv/VIVoxv 

agwsdssqvssperdnetfnsgdsgqgdsrsmt 
pvdvpvtnpaat1lpvhvyplpqqmrvafsaar 
tsnlapgtldqp1vfdlllnnlgetfdlqlgrfn 
cpvngtyvfifhmlklavnvplyvnlmkneevl 
vsayandgapdhetasnha1lqlfqgdqiwlrl 
hrgAiygssw 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKN AKEKEVPLEEEMLIQ SEKKTQLSKTES VKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLEPNDQLLPR 

KLNTEPKD VP/I AC AS A * GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVTVVF 

NVN APLPPRKEQEIKESPYSPG YNQ SFTTA STQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AKri Y ounr Y Dl^KJJlNr^^v^ Y i\J\Vj<jr 1 oOOJrxv/VlNoiv 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 
VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 
HRGAIYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMGSGI 
LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 
L SMCIQTA YLGP*TNYFMVLPAH' 1 ' LTCLPLIEFLQ 
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Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asp'aragine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=TyrosIne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 



1 Predicted 
beginning 
' nucleotide 
' location 
' corresponding 
' o first amino 
i acid residue of 
1 peptide 
1 sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



SL*NSL\*AVTSYEDLGLFAFGLPGKLVVAGTIIIQ 

MGAMSSYLLIIKTELPAAIAEFLTGDYSRYWYLD 

GQTLLIIICVGIVFPLALLPKIGFLGYTSSLSFFFM 

MFFALVVIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSILPIYCE 

LQSPSKKRMQNVTNTAIALSFLryFI SALFG YLTF 

YD/GTTKAQRGEVTCHRIKDKVESELLKG* * *EP* 

SHDVVVMT\VKLCILFAVLL\TVPLIHFPARKAVT 

MMFFSNFPFSWIRHFLITLALNIirVLLAIYVPDIRN 

VFGVVGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSILRNSLSVYIILPASRKSIYFK 

I 



SGIWRALWREKKPGGGRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVIEQFEDLL VRILLLA ACI SFVLA 

WFEEGEETITAFVEPFVILLILIANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

IVPGDIVEVAVGDKVPADIRILAIKSTTLRVDQSIL 

TGEYVSVIKHTEPVPDPRAVNQDKKNMLFSGTNI 

AAGKALGIVATTGVGTEIGKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAIPEGLPAV1T 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATICA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA 

PEGVIDRCNYVRVGTTRVPLTGP VKEKIMA VIKE . 

WGTGRDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGSIQLCRDA 

GIRVIMITGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKI YE YLQ S YDEITAMTGD G VND APALKKAEIGI 

AMG SGTA VAKTASEMVLADDNF STI VAAVEEGR 

AIYNNMKQFIRYLI S SN VGE VVCIFLTAALGLPE A 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPLIVSGWLFFRYMAIGGYVGAATVGAAA 

WWFLYAEDGPHVNYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLRMPPWVNIWLLGSICLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 



GARSCSRLGRCTFPLWKGREMEVRKLSISWQFLI 
VLVLILQILSALDFDPYRVLGVSRTASQADIKKA 
YKKLAREWHPDKNKDPGAEDKFIQISKAYEILSN 
EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 
FHENFYFDESFFHFPFNSERRDSIDEKYLLHFSHY 
VNEVAPDSFKKPYLIKITSDWCFSCIHIEPVWKEV 
IQELEELGVGIGVVHAGYERRLAHHLGAHSTPSI 
LGIINGKISFFHNAVVRENLRQFVESLLPGNLVEK 
VTNKNYVRFLSGWQQENKPHVLLFDQTPrVPLL 
YKLTAFAYKDYLSFGYVYVGLRGTEEMTRRYN1 
NIYAPTLLVFKEHINRPADVIQARGMKKQIIDDFI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 
; location 
1 corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, E=Phenylalanine, G=Ghycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G)utamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TRNKYLLAARLTSQKLFHELCPVKRSHRQRKYC 
VVLLTAETTKLSKPFEAFLSFALANTQDTVRPVH 
VYSNRQQEFADTLLPDSEAFQGKSAVSILERRNT 
AGRVVYKTLEDPWIGSESDKFILLGYLDQLRKDP 
ALLSSEAVLPDLTDELAPVFLLRWFYSASDY1SD 
CWDSIFHNNWXREMMPLLSLIFSALFILFGTVIVQ 

AF^nSWTTFRF^QPPFK'FFAOFK'TnTf TPPSJFTK'FTST^; 

SKIPKKGFVEVTELTDVTYTSNLVRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHREWLEYLLEFAQDAAPIPNQYDKHFMERDY 

TGYVLALNGHKKYFCLFKPQKTVEEGGKP* G SC 

SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 

WMERLLEGSLQRFYIPSWPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFTTFLSFATG 
ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 
ASDIQHWLFERPHTMPKYLLGSVNKSVVPD/YGI 
P/YTSSP*CHPMASLLINPLQFPDEGNYIVKVNIQG 

XT/~"TT' O A O r\V T AX 7T\ /rtTMl\ /Tf* t)\7\ f ATUDD C P A "\ /T?V 

N(jlL,oAb(^KJ.V V 1 VDDrv llvrV VyirirrbtjAVbY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQNNTLHIAPVTKEDIGNYSCLVRNPVSEM 

ESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAELFDCSADSHPPNTYSW1RRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNNITGRQDETHF 

TVI1TSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


H S ALLTHSSFC VFTLCQDFFTYS SMSEEVTY ADL 
QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

CT TT 1 T T T Tf"^ T n\/l A CN/fTTIJA/TT If TUTA/TV VA/TM V T 
rLl LiI^S^IsI^uuikjlAj V L-AoJVlrri V 1 Ll^lilVlNJviYllN JsJL 

QNISEELQRNISLQLMSNMNISNKIRNLSTTLQTI 
ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 
LSDDVQTWQESKMACAAQNASLLKINNKNALE 
FIKSQSRSYDYWLGLSPEEDS/YSWYESG*YNQ\P 
SAWVIRNAPDLNNMYCGYTNRLYVQYYHCTYK 
QRMICEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 
LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNW 
ENLALL VLTYVS SSEDF/TWVPG * GRSGE VFPEGT 
GLPLPHSDLPTSWCGHSLQCGSQSSFPPAIHENAF 
IVFIASSLGHMLLTCILWRLTKKHTVSQE\DGLSL 
AGAPRQPRRKSRTSVLPJRVMVRWELSSNGNPG 
RGVLGLGLGLGNKLRVVGQNLGL*HCVWVVWE 
lOH rUxWr\_LA^IVlu.lJti UVAOItKy V KiN o V tvo LVL 
HNSSAPPMYMGFFSPTVFGGGVGG*LHVTFILHP 
PEVEAAGIPLLLGPSLPQRQGREHIVVILAAPACA 
PFHDR*WEPREIRPSP*ELGLRGEPTLSYPASCRVI 
RQPIP*DRKSYSWKQRLFIINFISFFSALAVYFRHN 
MYCEAG VYTIFAILE YTWLTNMAFHMTA WWD 
FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 
LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 
LDARQLPAWFDQAKFGIFIHWGVFSVPSFGSEWF 
WWYWQBCEKIPKYVEFMKDNYPPSFKYEDFGPL 
FTAKFFNANQNWADIFQASGAKYIVLTSKHHEGF 
TLWGXSEYSWNWNAIDEGPKRDIVKELEVAIRNR 
TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 
KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 
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SEQID 
NO: 


Method 


Predicted 

'beginning 

nucleotide 

location 

corresponding 

'to first amino 

lacid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Prolinc, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valtne, W=Tryptophan, Y=Tyrosine, 
XHUnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










STGFL A WLYNESP VRGTVVTNDRWG A G S ICKHG 

GFYTCSDRYNPGHLLPHKWENCMTIDKLSWGY 

RREAGISDYLTIEELVKQLVETVSCGGNLLMNIG 

PTLDGTISVVFEERLRQMGSWLKVNGEAIYETHT 

WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTS 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 

GIMVELPQLTIHQMPCK WG WAL ALTNVI 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGELQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPILPRI QEQFQKNPDS YNG A VRENYT W 

SQDYTDLEVRVPVPKHVVKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPIDIDKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

KVHEMLKKGWDAEGSPFRGQRFDPAMFNISPGA 

VQF 


2974 


A 


t 271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKE1RLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLYIV 

MEYCDGGDLMQKJKQQKGKLFPEDMILNWFTQ 

MCLGVNHIHKKRVLHRDIKSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYVGTPYYVPPEIWEN 

LPYNNKSDIWSLGCILYELCTLKHPFQANSWKNL 

1LKVCQGCISPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 
HLRKA S S PNLHRRQ WEKNVPNTALTALENA SILT 
SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 
NILKNADLSLAFQTYTrYRPGSNEGFLKGPLSEETE 
ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 
DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLW1\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPY WMAPE VAA VERKG G YNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKIDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQGNGYFLGANKSLLKSV 

EEELHQRGrTVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTDCRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKJHCASSWINPD 

TRDQYLEFGAEEGrYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 
l location 

corresponding 

to first amino 
1 acid residue of 
i peptide 
; sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=tysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G!utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=pbssible nucleotide insertion 










RQMQKLPVAIPAHKLPDRJLPRKFSVSAK1PETK 
\\Tr r f\vr'r , \r\ro'KTD'\/Tnixwi rr.Ai rvfon/T r nwnr 

W^VfJV-t^^V VKJNr I i ^jrUS. I LLuALy 1 ol V W V 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRWVLES 

RPTDNPTANSNLYILAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

VLQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRJHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

VAKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG . 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVA1PAHKLPDRILPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSrVLLEWV 

EPMQKFMLIJOIIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVVVLES 

RPTDNPTANSNLYILAGHENSY 


2977 


A 


! 174 


1543 


YSLRKGITFKLAGAMVHIKKGELTQEEKELLEVI 

GKGTVQEAGTLLSSKNVRVNCLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDWNSVGRT 

AAQMAAFVGQHDCVTIINNFFPRERLDYYTKPQ 

GLDKEPKLPPKLAGPLHKIITTTNLHPVKIVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAMKMHYISCIFQKCENFLKDGENKLDTLIK 

SLLKG\RASDGFPVYPEKILRESIRK\FPYCEATLL 

QQLVRSIAPVEIGSDPTAFSVLTQAITGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVrYCDQTCQKTHW 

FTHKK1CKNLKDIYEKQQLEAAKEKRQEENHGK 

JLJJ V IN oPs U V rHacX^r rlAJtl V Oiov^J^^oJNi*iiJJovjli\Jls. 

KESLESEAELEGLQDAPAGPQVSEE 


2978 


A 


, 3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLQDPCSLEYWDELQKVFVAFREFNL 
SESKVCELQLPDINLVNDQKKLVSSDLWRIVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQID 

NO: 


Method 


i Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteme, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutaminp, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
Y=possible nucleotide insertion 










VDSGFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQ YLQPF V SDRNMPSELEYMTV SFREPHM YL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

VVKPFSIFGQMAVSSDVVEKLLDCTVIVDSVFVN 

LGQHVVHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLfflCIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLIIKVQQLNGVQKQI1ICGRQIICSYL 

SQSffiLKWQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSIVIQVPSSNSSIIYVWCTVLTLEPNSQVQQ 

RMIVFSPLFIMRSHLPDPIIIHLEKRSLGLSETQIIP 

GKGQEKPLQNIEPDL VHHLTFQAREEYDP SDC A 

VPISTSLIKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWP YNKKDSDRNEQLSQWDSPMRVKLSI WKP 

YVRTLLIELLPWALLINESKWDLWLFEGEK1VLQ 

VPAGKIIIPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWKDGGNGEVVTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSMVQQGIQIIQIEDKTTIINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKEN1KD1PKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQVVFLTGFGYVYVDW 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

MFITQLSLAVFDDLTHHKASAELLRLTLDNTFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLqLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL 

KPARLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKHISKGTLTS1TNLATSLARNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGRGIMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDVVLVRGSGQEHEGCLLLTSEVL 

FVVSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDY1T 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPASVLCPRCLTGSAVGSAEWKSLVVLFPFS 
SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPHIG 
NYRELKTIGKGNFAKVKLARHILTGKEVAVKJID 
KTQLNSS SLQKLFRE VRIMKVLNHPNI VKLFEVIE 
TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 
RAKFRQIVSAVQYCHQKFIVHRDLKAENLLLDA 
DMNIKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 
FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 
NLKELRERVLRGKYR1PFYMSTDCENLLKKFLIL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of- 
peptide 
sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










NPSKRGTLEQIMKDRWMNVGHEXDDELKPYGEP 

LP\DYKDPRRTELMVSMGYTREEIQDSLVGQRYN 

EVMATYLLLGYKSSELEGDTITLKPRPSADLTNS 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLUE 

RASL\GQGFHPEWAKTALTMPG SRAST AS AS AA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHNISSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVR\DQQNLPYG 

VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 

PESKDR\VETLRPHW\NSGGNDKEKEEFREAKPR 

SLRFTWSMKTTS SMEPNEMMREIRK VLDANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEffiDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQEDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDML SELRDK WDTICGKS VERQNKLEE A\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHG VLPDDEDALRTLIDQHKEFMKKLEEFCRA E 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARFEE 

VLA WAKQHQQRL A S ALAGLIAKQELLE ALLA W 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKl^TOPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalnnine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, I^=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R~Argimne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










sklmewleeseksldseleiandpdkiktqlaqh 

kefqkslgakhsvydttnrtgrslkektsladd 

nlklddmlselrdkwdticgksverqnkleean 

llfsgqftdalqalidwlyrvepqlaedqpvhg 

didlvmnlidnhkafqkelgkrtssvqalkrsa 

rel1egsrddsswvkvqmqelstrwetvcalsis 

kqtrleaalrqaeefhswhallewlaeaeqtl 

rfhgvlpddedalrtlidqhkefmkkleekrae 

lnkat™gdtvlaichpd?ittikhwitiirarfee 

vlawakqhqqrlasalagliakqelleallaw 

lqwaettltdkdkevipqeeeevkaliaehqtfm 

eemtrkqpd vdkvtktykrraadpsslq shipv 

ldkgragrkrfpasslypsgsqtqietknprvnl 

lvskwqqvwllalerrrklndaldrleelref 

anfdfdiwrkkymrwmnhkksrvmdffrridk 

dqdgkitrqefidgilsskfptsrlemsavadifd 

rdgdgyidyyefvaalhpnkdaykpitdadkie 

devtrqvakckcaicrfqveqigdnkyrfflgnq 

fgdsqqlrlvrilrstvmvrvgggwmaldefl 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VP ATTTPKILHPLTRN Y GKP WLTN SKMSTPCKA A 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2982 


A 




2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKPI 

DKRIYKGTQPTCHDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQVAWGFSFYAAKSKAPRMPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYVVTGGEDDLVTVWS 

FTEGRVVARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

FLAK 1 K. 1 Lrlj 1 JP (j 1 1 FFAAooaKOObrCjJrtjrLJrKb 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCIITACQEGLIC 

T WARPGKAFTDEETEAQTGEG S WPRSP SKS V VE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 
LQELNANLSNLTSAFEKATAEKIKC QQEADATN 
RVILLANRLVGGLASENIRWAESVENFRSQGVTL 
CGDVLLISAFVSYVGYFTKKYRNELMEKFWIPYI 
HNLKVPIPITNGLDPLSLLTDDADVATWNNQGLP 
SDRMSTENATILGNTERWPLIVDAQLQGIKWIKN 
KYRSELKAIRLGQKSYLDVIEQATSEGDTLLIENI 
GETVDPALDPLLGRNTIKKGKYTKIGDKEVGVPP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lyslne, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vafine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










QVPPDPTHQVLQPTLQARDAGSVHXLINFLVTRD 

GLEDQLL A A V V A KERPDLEQLKANLTKSQNEFK 

IVLKELEDSLLARLSAASGNFLGDTALVENLETT 

KHTASEIEEKVVEAKITEVKINEARENYRPAAER 

ASLLYFILNDLNKINPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GVVSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEVVAENALDVAAEK 

GHWVILQNIHLVARWLGTLDKKLERYSTGRHED 

YRVFIRAEPAPSPETHIIPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAVVAERRKFGAQGWNRSYPFNNGDLTISI 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEYIDENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVVV 

AFQECERMNILTNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLLRIRELEAWTTDFALPTTVWLAGFFNPQS 

FLTAIMQSMARKNEWPLDKMCLSVEVTKKNRE 

DMTAPPREG S Y V YGLFMEGARWDTQTG V IAEA 

RLKELTPAMPVIFIKAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPGIAMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYIEGLQTVIQRDFFPDVEK 

LQ AQKEYLE AEENGDLERMRQI AIKFG SALGKM 

SREPPPPYVTPATFETPEVHAGTGVVGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGVPDEEQLFKKPRQVVHKNTRFLRDPFSQALSR 

CQLQQAA A LN AQHKQ GKVGPDGKELIPQESPRV 

GGFGFVATPSPAPGVNESPMMTWGEVENTPLRV 

EGSETPYVDRTPGPAFKILEPGRRERLGLKMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGSXGGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

KNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histtdine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 
WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 
GPDGVPHAIAPTLSWAIPRQQCSPQPGRLNALPPD 
RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 
CPPQEP SLRSSRNRLREG QTFG RMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLPILAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAWCLRFS/GACGVQVACGAAWTLALL 

LTVPSAIYRRLHQEHFPARLQCVVDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDDIQKGNTIKRLN1QKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTEPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTNVSPMHLQHIREQMAIALKRLKE 

LEEQVRTIPVLQVKISVLQEEKRQLVSQLBCNQRA 

ASQINVCGVRKRSYSAGNASQLEQLSRARRSGG 

ELYIDYEEEEMETVEQSTQRIKEFRQLNTADMQA 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIWYHRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGVMTEADKEIELQQQTIESLKEKJYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, l^=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=>Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LVFSKWEAVVQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKWGPELPMNWWIVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

E S VNDLTLLKTNLNLKE VRSIGCG DCS VD VTVC S 

PKECASRGVNTEAVSQVEAAVMAVPRTADQDT 

STDLEQVHQFTNTETATLIESCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRTIACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVIEYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYELSEKMLSACNLLKNTINDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 
RIVEELFGCGDVNAKASQAGQTALMLAVSHGRI 
DMVKGLLACGADVNIQDDEGSTALMCASEHGH 
VEIVKLLLAQPGCNGHLEDNDGSTALSIALEAGH 
KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 
RGSFD 


2990 


A 


69 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 
AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 
RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 
ILEETRGPPASANPDKDHSTQPGTMGRKKJQISRI 
LDQRNRQVTFTKRKFGLMKKAYELSVLCDCEIA 
LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 
TNTDILETLKRRGIGLDGPELEPDEGPEEPGEKFR 
RLAGEGGDPALPRPRLYPAAPAMPSPDVVYGAL 
PPPG\CDPSGLGEALPAQSRPSPFRPAAPKAGPPG 

T riHPT TTQPQHT TQT^TPPPT VT PTPfll? R ^ITM PrjCH A 

GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 
PGGPPVGAEAWARRVPQPAAPPRRPPQSS1KSER 
LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPPX 
CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 
\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 
GLLSFFLFVCISTNKNARGVRGPEKK 


2993 


A 


3 


1159 


IPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 
CSPVRPLS SLPDKKKELLQNGPDLQDF V SGDLAD 
RST WDE YKGNLKRQKGERLRLPP WLKTEIPMG K 
NYNKLKNTLRNLNLHTVCEEARCPN1GECWGGG 
EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 
LDASEPYNTAKAIAEWGLDYVVLTSVDRDDMP 

KAIEKVALSGLDVYAHNVETVPELQSKVRDPRA 
NFDQSLRVLKHAKKVQPDVISKTSIMLGLGENDE 
QVYATMKALREADVDCLTLGQYMQPTRRHLKV 
EEYITPEKPKY WEKVGNELGFHYTA SGPVLVRSS 
YKA GEFFLKNL V AKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 



225 



WO 01/57190 PCT/USO 1/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
V=possible nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRILKGQKNGKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQ AGKSVG V VTTTRVQHA SPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDID 

VILGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQE WLAKHQGA WYY WNRTELMQA SLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRJDHGHHEGVAYQA 

LTEAVMFDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFNSGVRPDVNESESGSPDYHQQAGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLKMNRLFGKAKPKAPPPSLTDCIGTVD 
SRAESIDKKISRLDAELVKYKDQIKKMREGPAKN 
MVKQKALRVLKQKRMYEQQRDhTLA\NSHSTW\ 
TS\HYTIQSLKDTKTTVDAMKLGVKEMKKAYKQ 
VKIDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 
ELDEDDLEAELDALGDELLADEDSSYLDEAASA 
PAIPEG VPTDTKNKDG VLVDEFGLPQIPA S 


2994 


A 


1710 


161 


RRCELTPFIIKTLILPKSWGAFPEDVVMQHVSSSQ 
SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 
SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 
GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 
YIQVTSPLSQQ VQTQ SPTQPSPGPG QALQN VRAG 
APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 
HFVFQDGSGLTQIAQGAQVQLQHPGTPITVRERR 
PSQPHTQSGGTIHHLGPQSPAAAGGAGLQPLASP 
SHITTANLPPQISSrrQGQLVQQQQVLQGPPLPRPL 

vjl L-jIk 1 r VJ v L*L*r \jf\\j KjJ\J\\jr \J 1V1 1 ox J ii 1 oroI\ 1 r\ 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLD1 

EEEEEENHFEVDSTDE VKV V ARKHG QPGTP VAIAT\ 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 ■ 


924 


SAPSGIDASTHAFARCKHPINVRRDPSEPIYGLRQS 
ILLNTRLQDCYVDSPALTNIWMARTCAKQNINAP 
APATTSSWEVVRNPLIASSFSLVKLVLRRQLKNK 
CC PPPCKFGEGKLSKRLKHKDD S VMKA TQQ ARK 
RNFISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 
RQDLEDRYAEHVAAT\QALPQDSGTAAWKG\RV 
LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAW 
EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 
GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 
SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRISGKSTFHSEMEGEDTRDDSLYSI 
LEELWQDAEQIKRCQEKHNKLLSRTTFLNKKILN 
TEWDYEYKDFGKFVHPSPNLILSQKRPHKRDSFG 
KSFKHNLDLHIHNKSNA AKNLDKTTGHG QVFTQ 
NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 
QNVKFPIGEKANTCTEFGKIFTQRSHFFAPQKIHT | 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, I>=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYI\ 

CTKM/CG KG LHPRN SEL I MHEKTHTREKP YKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 

MHQRIHTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKPYECSDCGKSFPSKSQLQMHKRIHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNFNKHQTIHTGEKPYVCADCGRAFIQK 

SELITHQRIHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RIHTGEKPYICAECGKAFTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQVV 

FHNHSNW SLEDTG allssgqkd yvtvqlqngei 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIG/VTFGYF\SDRLGRRVVLWATSSS 

MFLFG1AAAFAVDYYTFMAARFFLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQMILSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQKMVDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

Kl L* 1 V WLl W r 1 UoLur Y ar 2>jlino v iniajvjine. iLiNb 

FLLGVVEIPAYTFVC1AMDKVGRRTVLAYSLFC\S 

ALACGVVMVIPQKHYILGVVTAMNVGKILPIGAA 

FGNLI YL YTAEL YPTI VRSL A VG SG SMVCRLAS1L 

APFSVDLS.SIWIFIPQLFVGTMALLSGVLTLKLPE 

TLGKRLATTWEEAAKLESENESKSSKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPL1YNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRA SHGTKMMTPEVLAEAYGKKEW 

KHFLS DTGMACRS GK Y YF YDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLRQ 

LKNAGKILLLITSSHSDYCRLLCA\YILGNDFTDLF 

TVTVtTMAT K'PriPP^iHT P^K"YRPFRTT FNDEEOEALP 

SLDKPGWYSQGNAVHLYELLKKMTGKPEPKVV 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FFMDSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDLfflHSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFS SQALFQ 

DKNSSQVLGEKVLGIVVQNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 



227 



WO 01/57190 



POYUSOl/04098. 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glyclne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 










ETVRRETQTSCFCNHLTYFAVLMVSSVEVDAVH 
KHYLSLLSYVGCVVSALACLVTIAAYLCSRVPLP 
CRRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPVA 
LTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLY 
RLVVEVFGTYVPGYLLKLSAMGWGFPIFLVTLV 
ALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDSL 
VSYITNLGLFSLVFLFNMAMLATMVVQILRLRPH 
TQKWSHVLTLLCLSLVLGNLPWALIFFSFASGTFQ 
LVVLYLFSIITSFQGFLIFIWYWSMPJLQARGGPSP 
LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


SRGQLDAGQS SEQHG GNRQPEQSRSRSS SS S S SP 
RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 
AGSDGESIGNCPFSQRLFMILWLKGVVFSVTTVD 

I VDk'PA FU OTvTT A P/^T*trDT>T?TT , irMQT7\/VTr\\/XTl( r ri7I3 
L±SJ\JS^/\J^J^v^iN L/iru I rir rt 1 1 P IN OCr V iv 1 U V IN KJ..CJQ 

FLEEVLCPPKYLKLSPKHPESNTAGMDIFAKFSA 
YKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 
EIDENSMEDIKFSTRKFLDGNEMTLADCNLLPKL 
HIVKVVAKKYRNFDIPKEMTGIWRYLTNAYSRD 
EFTNTCPSDKEVEIXAYSDVAKRLHQVKSRLLKE 
VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPG SPMTSSG SPDLQLA WGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 
WTKARGPFWQEDWVWDMRLKMTTRNFPEREV 
PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 
QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 
RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 
KRTGDSDACGKGFNHSMEVIHGRNPVREKPYKY 
PESVKSFNHFTSLGHQKIMKRGKKSYEGKNFENI 
FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 
LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 
RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 
KPYECLECGKTFNRNSSLILHQRTHTGEKPYRCN 
ECGKPFTDISHLTVHLRIHTGEKPYECSKCGKAF 

IVHQKIHSGEKPYECKECGKTFIESAYLIRHQRIH 
TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 
ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 
KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 
S SSLVRHQRAHLGEQPMET* WLG AT* VFQFTLTP 
VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 
MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 
GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 
c^/^/^v^/^/^t /~i a n t?s~z nrzi a aTmnt~m a nrzv\m j 

rUUu i VjOvjJL/Vj/\Or uuuLuAw uuur A.VjvjUvji^L. 

VGSEKVTMQNLNDRLASYLDKVRALEEANADL 
EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKIIA 
ATIENAQPILQIDNARLAADDFRTKYEHELALRQ 
TVEADVNGLRRVLDELTLARTDLEMQIEGLKEE 
LAYLRKNH*EEMLALRGQTGGEVNVETDAAPG 
VDLSCILNEMRNQYEQMAEKNRRDAETWFLSKT 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C— Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I=Isoteucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPILKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 
DKVLVAARRNASAVVLYNEERYGNITLPMSHAG 
TGNIVVIMISYPKGREILELVQKGIPVTMTIGVGT 
RHVQEFlbuQb V VI* VAlArl 1 MJVulbLAWJLlr Y Y 11^ 
RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKHGE 
KGIDVDAENCAVCIENFKVKDIIRILPCKH1FHRIC 
IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 
MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 
SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 
GP1S 


3005 


A 


184 


2552 


TMTIHQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RILSSRVPRSDGK1LHRQKRG WM WNQFFLLEE Y 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFIIDEKTGDIHATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEFVIKIHDINDNEPTFPEEIYTASVPE 

MSVVGTSVVQVTATDADDPSYGNSARVIYSILQ 

GQPYFSVEPETGIIRTALPNMNRENREQYQVVIQ 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGK-NAEVE 

YPJTOGDGTDMFDlVTEKDTQEGnTVICKPLDYES 

RRLYTLKVEAENTHVDPRFYYLGPFKDTTIVKISI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLTV1AAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARIL 

TRKNGFNRHEISTYLLPVVISDNDYPIQSSTGTLTI 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIAIL 

LCinLLVrVVLFAALKRQRKKEPLILSKEDIRDNIV 

SYNDEGGGEEDTQAFDIGTLRNPAAIEEKKLRRD 

IIPETLFIPRRTPTAPDNTDVRDFINERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

V«)iN Y J-> Y l^rvb W Ox^KTIN lsJ^r'V < JiS. Y OOOxioLJiSJL'ci 


3006 


A 


2 


541 


GRVDKTWWGKSVGIMLTELEKALNSIIDVYHKY 

SLIKGNFHAVYRDDLKKLLETECPQYIRKKGAD 

VWFKELDrNTDGAVNFQEFLILVIKMGVAALNSII 

DVYHKYSLIKGNFHAVYRDDLQKLLETECPQYI 

RKKGADVWFKELDINTDGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGIEArNVPEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHHKPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKK.T 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHAHLVRPYVGIHL 

RIGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTMTMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKVVSLKPEVA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylaianinc, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
lN=Asparagine, P=Proline, Q=Glutamine, R"=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLVVSPDSmSVAPENEGRLV 

HIIGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESREYTEDGQVKKETRYSYNTEWRSEII 

NSKNFDREIGHKNPRAMAGESFMATAPFVQIGRF 

-CI QOOT rr>V\/TYMT?T< r CT CT C VT TrrYDU\/r*TrP U nnrc 

rljoo'jLlJJis. v ursr Js.oi^oLolvLilIJJrti V UllivrvOUr r 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HVVTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRILYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPILVAR 

1 IV V rv\J\JvLi.E. 


3009 


A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPGGG 
SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 
DRILVEKRCWDIALGPLKQIPMNLFIMYMAGNTI 
SIFPTMMVCMMA WRPIQALMAISATFKMLESS S 
QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 
ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 
VVPECTMASSNTVLMRLVASAYSIAQKAGMIVR 
RV1AEGDLGIVEKTCATDLQTKADRLAQMSICSS 
LARKFPKLTIIGEEDLPSEEVDQELIEDSQWEEILK 
nDPocnvc a TVT?r?r*T "v/a/yi/wti'dt nnnrvrvTcr'T t 
(JrCravj * oAUvHJtlJDljV V WVUrLUu IKJlY lr.CjL.lv 

DNVTVLIGIAYEGKAIAGVINQPYYNYEAGPDAV 
LGRTIWGVLGLGAFGFQLKEVPAGKHIITTTRSH 
SNKL VTDC V AAMNPD A VLRVG G AGNKII QLIEG 
KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 
IHGN VLQ YHKDVKHMNS A G VLATLRNYD YYA S 
RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFITNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSVI 

FIVGLVGNIIALYVFLGIHRKRNSIQIYLLNVAIAD 

LLLIFCLPFRIMYHINQNKWTLGVILCKVVGTLFY 

MJNM Y lbllLLOrlDJLUKYlJ^JNKMtjt^KJrvAl 1 1 K-Qol 

YVCCIVWMLALGGFLTMIILTLKKGGHNSTMCF 

HYRDKHNAKGEAIFNFILVVMFWLIFLLIILSYIKI 

GKNLLRISKRRSKFPNSGKYATTARNSFIVLIIFTI 

CFVPYHAFRFIYISSQLNVSSCYWKEIVHKTNEIM 

LVLSSFNSCLDPVMYFLMSSNIRKIMCQLLFRRF 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQS SSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 
PVPTPPDMQVQENFNISRTYGKWYNLAIGSTCPW 
LKKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 
GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 
VVHTNYDEYAIFLTKKFSRHHGPTITAKLYGRAP 

PGEQEPEPIL1PRVRRAVLPQEEEGSGGGQLVTEV 
TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 
ETFQYGGCMGNGNNFVTEKECLQTCRTVAACN 
LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 
GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFNDPL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibte nucleotide deletion, 
\=possible nucleotide insertion 










VSEEDMVWVEDWMNFYINYYRQQVTGEPQER 
DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 
PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASVVSVVSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFIELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVE1GETYLC 
RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 
NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 
ELAEQPERK1TRNQKRKHDEINHVQKTYAEMDP 
TTAALEKEHE AITKVKY VDKIHIGNYEIDAWYF S 
PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 
QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 
NLCLLAKLFLDHKTLYFDVEPFVFYTLTEVDRQG 
AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 
KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 
WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 
LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 
KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 
AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 
RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 
NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 
ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 
TTAALEKEHEAITKVKYVDKIHIGNYEIDAWYFS 
PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 
QCQWRQPPGKE1YRKSNISVYEVDGKDHKIYCQ 
NLCLLAKLFLDHKTLYFDVEPFVFYDLTEVDRQG 
AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 
KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 
WSWVLLEILRDFRGTLS1KDLSQMTSITQNDIIST 
LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 
KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 
AVT 


3017 








EAHPGGQLGSERNGVRMDEDVLTTLKILIIGESG 

VGKSSLLLRFTDDTFDPELAATIGVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTRRDTFVKLDNWLNELETYCTRND1YNM 

LVGNKIDKENREVDRNEGLKFARKHSMLFIEAS 

AKTCDGVQ'CAFEELVEKIIQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG 


3019 


A 


1307 


711 


PGITMA A SLVG KKI VFVTGNAKKLEEVVQILGDK 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPYIKWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRIVAPRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYKIAA 
LVFYSCIFnGLFVNITALWWSCTTKKRTTVTIYM 
MNVALVDLIFIMTLPFRMFYYAKDEWPFGEYFC 
QILGALTVFYPSIALWLLAFISADRYMATVQPKY 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










AKELKNTCKAVLACVGVWIMTLTTTTPLLLLYK 
DPDKDSTPATCLKISDIIYLKAVNVLNLTRLTFFF 
LIPLFIMIGCYLVIIHNLLHGRTSKLKPKVKEKSIR1 
IITLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 
GAFTTFLMNLSTCLDVILYYIVSKQFQARVISVM 
LYRNYLRSMRRKSFRSGSLRSLSNINSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRRYWEEETVPTTAGASPGPPRNKKNREL 
RPQRPKNAY1LKKSRISKKPQVPKKPREWKNPES 
QRGL SGA QDPFPGP AP VP VEV VQKFCRIDKSRKL 
PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 
PGFLEGEDGEDTAKICQADIVEAVDIASAAKHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
.'RWLHIYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 
TASETGFLTYLDVSVGKIVAALNARAGRLDVMS 
QNPYNAVIHLGHSNGTVSLWSPAMKEPLAK1LC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPL STRTLPHG AGHL A F S QRGLL V A GM GD V V 
NIWAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMP APVGRRSPPSPRS SMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSE1KMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQECEATPS GEEPHS S SSKHIQ AFFN AKS YY 

KWGEYRKASSHKHTLVQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQKMFECSECEESFS 

ICKGHLILHKIIHTGERPYECSDREKAFIHKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRJHSGERPYECRECGKSFRQFSN 

LIRHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNL1RHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIA A YQRFC SRPPKGFGKYFPNGKNGKKA SEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGRE1TWKJDFVNNYLSKGVVDRL 

EVVNKRFVRVTFTPGKTPVDGQYVWFNIGSVDT 
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NO: 


Method 


Predicted 
i beginning 

nucleotide 
. location 
i corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleuclne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine,. 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










FERNLETLQQELGIEGENRVPVVYIAESDGSFLLS 

MLPTVLIIAFLLYTIRRGPAAIGRTGRGMGGLFSV 

GETTAKVLKDEIDVKFKDVAGCEEAKLEIMEFV 

NFLKNPKQYQDLGAKIPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCILFIDEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNVVELAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASIFKVHLRPLKL 

DSTLEKDKLARKLA SLTPGFSG ADV ANVCNEA A 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLuYAQ YLrKbQ YL.Y 1 isJb^LLiJKJvlUJVl 1 L. 

GGRVSEEIFFGRITTGAQDDLRKVTQSAYAQIVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARL1 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLP SMS ALEKSMHLGRLPSRPPLPG SG G SQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAHSRVQCRIVALDLRSHGETKVKNPED 

LSAETMAKDVGNVVEAMYGDLPPPIMLIGHSMG 

GAIAVHTASSNLVPSLLGLCMIDVVEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEGIIEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAV ATFLIRHRFAEPIGGFQC VFPG C 


3025 


a ; 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
S WKGLS SLLFPL YNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 
YE AHA WIQRIL SLQNHHIIENNHIL YLGRKEHDIL 
SQLQKTSSVSITEIISPGRTELEIEGARADLIEVVM 
NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 
QKTQDEMKEN1IFLKCPVPPTQELLDQKKQFEKC 
GLQVLKVEKIDNEVLMAAFQRKKKMMEEKLHR 
QPVSHRLFQQVPYQFCNVVCRVGFQRMYSTPCD 
PKYGAGIYFTKNLKNLAEKAKKI SA ADKLIYVFE 
AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSVVD 
NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 
SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFIFSK 
SMNESMKNQKEFMLMNARLQLERQLIMQSEMR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLVPrVPLSFILTYQYDLGYGTLLERMK 
GEAEDILETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKEPESSSTWVRDREGHIRSRRSMKMLWKLT 
DNIKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSLVSEFLHRD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R~Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGS SCAV AAPLAGFQGLIECG YLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIINLGTSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NVVVLNGGASLFSALATVLCEAGEAFLEPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLILISPQNPLGDVY 

SPEELQEYLVFAKRHRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWTNQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVLLSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMAVST 
VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 
TDSQKDMIEIPLPPWQERTDESIETKRARLLYESR 
KRGMLENCILLSLFAKEHLQHMTEKQLNLYDRLI 
NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 
FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQISLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCILKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQNFLSLALPKGGNKHLSNLTILWLKLLLNISSGE 

DGQQMILRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FHNVCFSPANKPKILANEKVITVLAACLESENQN 

AQRIGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSRPKKKKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETS ST 

QKKSSSSSLLRNENGIDAEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDIITDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

IDVSMDVKJ'SWTTPJDVALTVHRAFRMIGLFSHG 

FLAGCAVWNIVVIYVLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGffiEQILQPWrVVNLVVALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEEKA 

SS 


3033 


A 


3 


1436 


TATSG GI WLRRK WRCHWPRPLPQSC VGTEG GLQ 
VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 
RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

erekdhsssrpssprpqkaspngsissagnssrns 
sqsssdgscktagemvfvyenakegarnirtser 
vtLivdntrfvvdpsiftaqpntmlgrmfgsgre 
hnftrpnekgeyevaegigstvfraildyyktgu 
rcpdgisipelreacdylcisfeystikcrdlsalm 
helsndgarrqfefyleemilplmvasaqsgere 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lyslne, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 

\=possible nucleotide insertion 










CHIVVLTDDDVVDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYIENRDVAKSVLKERGLKKIRLGIEGYP 

TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE 

EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQYDELDILPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQKIRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYAIKKELIKGATKTVCM 

KVLREVKVLAGLQHPNIVGYHTAW1EHVHVIQP 

RADRA AIELPSLEVLSDQEEDREQCG VKNDESS S 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HTQMQLCELSLWDWIVERNKRGREYVDESACPY 

VMANVATKIFQELVEGVFY1HNMGIVHRDLKPR 

NIFLHGPDQQVK1GDFGLACTDILQKNTDWTNR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGVVLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 
PPPSGLKQS SHLSL S S S WDFRHAPTHPETYTCPK 
MIEMEQAEAQLAELDLLASMFPGENELIVNDQL 
AVAELKDC1EKKTMEGRSSKVYFTENMNLDVSD 

ryil A Jl/TTjCT 4PIT DCVVDA\;i PPTTTVU <Z\fl I CRQnn 
fclvlVlAlVlr iLALlLrrlvi rJ\ Vl^rHI 1 V ivo V I_il_,oi\.ovV 

TQLNTDLTAFLQKHCHGDVCILNATE WVREHA S 
GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 
NKCKRKNILEWAKELSLSGFSMPGKPGVVCVEG 
PQSACEEFWARLRKLNWKRILIRHREDIPFDGTN 
DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 
QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 
ELSLTNCAVVNEKDFQSGQHVrVRTSPNHRYTFT 
LKTHPSVVPGSIAFSLPQRKWAGLSIGQEIEVSLY 
TFDKAKQCIGTMTIEIDFLQKKSIDSNPYDTDKM 
AAEFIQQFNNQAFSVGQQLVFSFNEKLFGLLVKD 
IEAMDPSILNGEPATGKRQKIEVGLVVGNSQVAF 
EKAENSSLNLIGKAKTKENRQSIINPDWNFEKMG 
IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 
GILLYGPPGCGKTLLARQIGKMLNAREPKVVNG 
PEILNKYVGESEANIRKLFADAEEEQRRLGANSG 
LHIIIFDEIDAICKQRGSMAGSTGVHDTVVNQLLS 
KIDGVEQLNNILVIGMTNRPDLIDEALLRPGRLEV 

V\/TT7TrTr DflPFr.DT OTT TJTT4T A P A/TP fll-TOT T CAFiV 

DIKELAVETKNFSGAELEGLVRAAQSTAMNRHI 
KASTKVEVDMEKAESLQVTRGDFLASLENDIKP 
AFGTNQEDYASYIMNGIIKWGDPVTRVLDDGEL 
LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 
EESNFPFIKICSPDKMIGFSETAKCQAMKKTFDDA 
YKSQLSCVVVDDIERLLDYVPIGPRFSNLVLQAL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LVLLKKAPPQGRKLLIIGTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTTIA 
QQ VKGKKV WIGIKKLLMLIEM SLQMD PE YR V RK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQSAGSEGQNGSAESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CKKIL V KL) AKvj 1 lKb.1 V L.PR(jLlJLL/Kr r\J<. I K 1 r t I 

AEQLYRLEMEFQRCQYVVGRERTELARQLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLS S A S ASPPLPPPLP 

SASSCKKANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 
RLETAPSLLL SRMAC VI SG W ALSRG ARTWT WAT 
PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 
LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 
LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 
ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 
LKKIFQDRE A A ATTG V SRDLC Y VKELG VRGNVL 
RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 
REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 
PHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 
DVAKDWNDNPRKNFGLFLEILVKEDRDSGVNFQ 
PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 
AIPVPKLSCKNLCHRHQLFINFRDLGWHKWIIAP 
KGFMANYCHGECPFSLTI SLNS SNYAFMQALMH 
AVDPEIPQAVCIPTKLSPISMLYQDNNDNVILRHY 
EDMVVDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

br, VJUKil Y KJsilrivJA Y V r JLJLr CO A Y L, Y KA^vjrALrtjb 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSIFGKQLVVSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILNIPIVQFFFSVLI 

GLIPYNFICVQTGSILSTLTSLDALFSWDTVFKLL 

AIAMVALIPGTLIKKFSQKHLQLNETSTANHIHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 

LSCIS VD SRI VRTK VPC S VTMSRPRKRLAGTSGSD 

KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKTVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCIS VD SRI VRTK VPCSVTMSRPRKRL AGTS GSD 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threbnine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

ASVrVGHPLDTVKTRLQAGVGYGNTLSCIRWY 

RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGWSV 

GLGGPVDLIKIRLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGPVHCITTIVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 

WLAGGMAGAISWGTATPMDVVKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQAIRGDHAVTSP 


3044 


A 


41 


1316 


PPLGAGAGIHARSPHPARRLRLTAAGVGGRASG 

LLPTPWRRHHGPS GAAPYPA ARL WQGP WRCRR 

PQPMAQRYDELPHYPGIADGPAALAGFPEAVPA 

APGPYGPHRPPQPLPPGLDSDGLKRJDKDEIYGHP 

LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

VCSSDSFNEDNTAFAKQVCSERPFSSNPELDNLM 

IQAIQVLRFHLLELEKGKMPIDLVIEDRDGGCRE 

DFEDYPAPCPSLPDQNNIWIRDHEDSGSVHLGTP 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEPRRNKKRGIFPKVATNlMRAWLFQrlL 

SHPYPSEEQKKQLAQDTGLTILQVNNWFINARRR 

IVQPMIDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRA'PASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHACQV 
LILKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 
PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 
WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 
KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 
PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 
AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 
GLLGSIAGVMAALGYPLPQPLPGTEPTWTPGPAH 
SDFLQKMDDFWLLKELQTWLWRSAKDFNRLKK 
KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTHICICAYRGIHIDVYLYMCIYIHIWI 
HTYLCVHIYVYVYICTHICMCIHTYVYVYTYMY 
VYTYICLCVYICLCVHIYLCVYIHMYMCTHICMC 
IHTYVHMCICVYIHMYTCVYVYTYTCVYMY 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 

NTDAHLDINFKEGLKKERSYTGQFEANVRDEER 

QCGCGVVPDSLLMKVLSQRLDQQDCIQKGWVL 

HGVPRDLDQAHLLNRLGYNPNREFFLNVPFDSI 

MERLTLRRIDPVTGERYHLMYKPPPTMEIQARLL 

QNPKDAEEQVKLKMDLFYRNSADLEQLYGSAIT 

LNGDQDPYTVFEYIESGIINPLPKKIP 


3048 


A 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRLHQ 
YDGSIVVIQNPARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEG gyfcqlytedthhqiat 
LTVLVAPENPVVEVREQAVEGGEVELSCLVPRSR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 
VRFRVDRKDDGGIIICEAQNQALPSGHSKQTQYV 
LDVQYSPTARIHASQAWREGDTLVLTCAVTGN 
PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 
DNGTYTCEASNKHGHARALYVLVVYGESRLRPT 
EGGGGAPDPGAVVEAQTSVPYAIVGGILALLVFL 
IICVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 
REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRKGRASEHKDQLSRLKDRDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEVVQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDIKAYLGSAIQL 

VSCLSETTVLAAVLRHISVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPG V A YQHAFL YIRQLA1HLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVIIGCIKLIPTARFYPLRMHC1RALT 

LLSGSSGAFIPVLPFILEMFQQVDFNRKPGRMSSK 

PTNFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EI SGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYIKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 
GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 
RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 
SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 
CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 
GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 
CCQSSCYKPCCCQSSCCVPVCCQCJQ 


3051 


A 


175 


4330 


NIPRWNFQGKSFGWLVHFSSEEVDMASDSPARS 

LDEIDLSALRDPA GIFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAFIKKNPPGMDDQLWLVMEFCG 

AGSVTDLIKNTKGYTLBCEEWIAYICREILRGLSHL 

HQHKVIHRDIKGQNVLLTENAE VKLVDFG V S AQ 

LDRTVGRRNTFIGTPYWMAPEVIACDENPDATY 

DFKSDLWSLGITAffiMAEGAPPLCDMHPMRALF 

LIPRNPAPRLKSKKWSKKFQSFIESCLVKNHSQRP 

ATEQLMKHPFIRDQPNERQVRIQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSILNLPGE 

stlrrdflrlqlankersealrrqqleqqqren 

eehkrqllaerqkrieeqkeqrrrleeqqrreke 

lrkqqereqrrhyeeqmrreeerrraeheqeyi 

rrqleeEqrqleilqqqllheqallleykrkqle 

eqrqaerlqrqlkqerdylvslqhqrqeqrpve 

kkplyhykegmspsekpawakeveersrlnrqs 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Melhionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNG SALGPRLG S QPIRASNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKAIDEDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSE1LCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LNVLVTISGKXNKLRVYYLSWLRNRILHNDPEV 

EKKQGWITVGDLEGCIHYKVVKYERIKFLVIALK 

NAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHVIDVDSGNSYDIYIP 

SHIQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


,MGQ VEC GG QK LGNQ LEDD SEP AE GK V YS S DEE 
KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 
GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 
PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 
RSQIAHALKLSEVQVKIWFQNRRAKWKRIKAGN 
VSSRSGEPVRNPKIWPIPVHVNRFAVRSQHQQM 
EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTVVAAVQAIERK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFW1LRLPPGIKGDIPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKNIMKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSW1KQEEEPQVGAPPESKESDVYKSTYADEE 

LVIKAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFS CPQCGDDFNGHS ALIRH 

QMIHTGERPYPCTDCSKSFMRKBULLNHRRLHT 

GERPFSCPHCG KSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

GQPPNPPGPLITGLETSGLGVNTEGLETNQWYGE 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFVVGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLN1LHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, k=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLBCDDLHLAEHQTTHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGVVDFHIALRHNKCCESGDAF 

NNKSTLVQHQRIHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHV CGDCGKFFSRS SNLIQHKRVHTGEK 

PYECSDCGKFFSQRSNLIHHKRVHTGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQSSSLNNHRRLHTGERPYE 

CSECGKTFRQRSNLRQHLKVHKPDRPYECSECG 

KAFNQRPTLIRHQKIHIRERSMENVLLPC SQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRS S SS QG S A APTPCQV VE ASRDQL V AGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AVVGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDIEYQIRMIMQF1TRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 

KDIDGKKDIKAAMLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

DEHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKINRIFHERFPFEIV 

KMEFNEKELRREISYAIKNIHGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERIVANHIREREGKTKDQVLLLI 

DIQ VS YINTNHEDFIGFANAQQRS S Q VHKKTTVG 

NQVIRKGWLTISNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKKYMLPLDNLKVRDVEKSFMSSK 

HIFALFNTEQRNVYKDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQAENFS 

MDPQLERQVETIRNLVDSYMSIINKCIRDLIPKTI 

MHLMINNVKDFINSELLAQLYS SEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALGIIGDIGTATVS 

TPAPPPVDDSW1QHSRRSPPPSPTTQRRPTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPQVPSRPTRAPPSVPSRRPPPSPTRPTI 

IRPLESSLLD 


3056 


A 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3057 


A 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLILIILCRCLHSLSRSVQQLRTSFQDHAVWK 
PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 
LESGAVELLCGLTQSENPALRVNGIWALMNMAF 
QAEQKIKADILRSLSTEQLFRLLSDSDLNVLMKT 
LGLLRNLLSTRPHIDKIMSTHGKQIMQAVTLILEG 
EHNIEVKEQTLCILANIADGTTAKDLIMTNDDILQ 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, l^=Ueucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMGIVDILHKLS QSPD SNL CDKAKMA 
LQQYLA 


3059 


A 


679 


167 


SSWPSLSSQMHFPSFHLHVAAHYGRDSFVRLLLE 
FKAEVDPLSDKGTTPLQLAIIRERSSCVKILLDHN 
ANIDIQNGFLLRYAVIKSNHSYCRMFLQRGADTN 
LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 
tntrnyegqtplavsisisgssrpcldflqevtsm 


3060 


A 


30 


234 


PPLQLDMDPNCYCADGDSCTCAGSCKCKECKCT 
SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 
A 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 
LRYGLFLGAIFQLICVLAIIVPIPKSHEAEAEPSEPR 
SAEVTRKPKAAVPSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSFILKANELLQ 
VIDSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 
KMTQKDITFVAEFLTEHFNEAPDLYNRKGKYFN 
VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 
S SHLKE SPLLFP Y YPRKSLHFVKRRMENIIDQCLQ 
KPADVIGKSMNQAICIPLYRDTRSEDSTRRLFKFP 
FLWNNKTSNLHYLLFTILEDSLYKMCILRRHTDIS 
QSVSNGLIAIKFGSFTYATTEKVRRSIYSCLDAQF 
YDDETVTVVLKDTVGREGRDRLLVQLPLSLVYN 
SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 
WRLLESMKAQYVAGNGFRKVSC VLS SNLRHVR 
VFEMDIDDEWELDESSDEEEEASNKPVKIKEEVL 
SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 

SNIPFFIFGPLMMLLMHPYAQKRSRYIYVVWVLF 

MIIGLFSMYFHMTLSFLGQLLDEIAIL WLLGSGYS 

IWMPRCYFPSFLGGNRSQFIRLVFITTVVSTLLSFL 

RPTVNAYALNSIALHILYIVCQEYRKTSNKELRH 

LIEVSVVLWAVALTSWISDRLLCSFWQRIHFFYL 

HSIWHVLIS1TFPYGMVTMALVDANYEMPGETL 

KVRYWPRDSWPVGLPYVEIRGDDKDC 


3064 


A 


1523 


925 


AATMADGQMPFSCHYPSRLRRDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTVFASLSPEGLL 

IIEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


L STSLTGSHLFSLGNHSTRENLN AGNFNFPSEGH 

LVRSTGPG G SF AKHMVAQC V SPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAGIACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGRTVPLDSEDSLS 

FVKTACMAVYDIPDLLGGNGCLGSVVFSESFLTS 

QILVKEKDGTVTTETSSVVLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

SSNLQSWPEEGNVHFFSSGLLFSHCRHGSIIISKD 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 

HGSSNFLMIALFPKSKIYQAFYSEVFSLWKQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 

RTHLPVLLQQAEINTTHRIESDKVIISrVTGLPGCH 
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SEQID 
NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
I acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glyclne, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=>Pro)ine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibie nucleotide deletion, 
V=possible nucleotide insertion 










aselcaflvtlhkecgrwmvyrqimdssecfha 
ahfqrylssaleaqqnrsarqsayirkktrllv 
Vlqgytdvidvvqalqthpdsnvkasftigaita 
cvepmscymehrflfpkcldqcsqglvsnvvft 
shtteqrhpllvqlqsliraanpaaafilaengiv 
trnedielilsensfsspemlrsrylmypgwyeg 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGN1YH1LGKVKFSDSERTMEVCYNT 

LANSLSIMPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSIHVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 
GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 
VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 
AVLMATGFIWSRYSLVI1PKNWSLFAVNFFVGAA 
GASQLFRIWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEGWSKAAKLQGRKTKEGLIGLLQEGNTTVLVE 

VNCETDF VSRNLKFQLL VQQ V ALGTMMHC QTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHVVGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSVVDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSVVNA 

PTPYIKAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFAIGGLVGTLIVKMIGKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLr/GRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIWPAVVQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQVVT 

VIVTMACYQLCGLNAIWFYTNSIFGKAGIPPAKIP 

YVTLSTGGIETLAAVFSGLVIEHLGRRPLLIGGFG 

LMGLFFGTLTITLTLQDHAPWVPYLSIVGILAIIAS 

FCSGPGGIPFILTGEFFQQSQRPAAFHAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAFSKRNKAYPPEEKIDSAV 

TDGKINGRP 


3069 


A 


861 


300 


AAGAVVSAMPKAKGKTRRQKFGYSVNRKRLNR 

NARRKAAPRIECSHIRHAWDHAKSVRQNLAEMG 

LAVDPNRAVPLRKRKVKAMEVDIEERPKELVRK 

PYVLNDLEAEASLPEKKGNTLSRDLIDYVRYMV 

ENHGEDYKAMARDEKNYYQDTPKQIRSKINVY 

KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDWFTD 
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SEQ ID 

NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EMAHFDRERIPERVVHAKGAGAFGYFEVTHDIT 

KYSKAKVFEHIGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGIPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGIKNLSVEDAARLSQEDPDY 

GIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

HRHRLGPNYLHIPVNCPYRARVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHSIQYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCEN1AGHLKDAQIFIQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSVVQDSRLDTIFFAKQVINNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

SDVIRQVHNSFARQQMFEFDTKTSAKEEDAFEIF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVRPVIEKRIQKYSEGEIRFNLMAIV SDRKMIYEQ 

KIAELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQMLIEEEVQKLKRYKIENIRRKHNYLPFIMELL 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLHISG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNNNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERJKKRLEEQRQKEERRRAAVEEKRRQRLEED 

KERHEAVVRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPDRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSVVHRLLTPTHSF 

LARSKSTAALSGEAVIPICPRSASCSPIIMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVkVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

KAK VKJtlbAriK V KljJbKtJsJrir (^Kill^cKJ^ilKJSJvKJL 

eeimkrtrrteatdkktsdqrngdiakgaltgg 
tevsalpcttnapgngkpvgsphvvtshqskvt 
vestpdlekqpnengvsvqnenfeeiinlpigskp 
srldvtnsespeiplnpilafddegtlgplpqvdg 
vqtqqtaevi 


3073 


A 


67 


2415 


PPRVCRDHVCLICWDPIAGTGGSRSTMPALPLDQ 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G~Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
lN=Asparagine, P«=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *==Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNJPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKPDEGVAS 

APEVVDMQKRLHRSVFLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPKILDLCVLFGKGNSPLLQ 

KMIGNIFTQQPSYYSDLDETLPTILQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAIKKRRLEDSKLLGDLWQRLSH 

SRKKLMEIFHIILNQICLLPILESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

IEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

LACLEYYHYDPEQVINNILEERLAPTLSQLDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

QYSVVVEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AEARRMAFLAKKGYRHDSSTAVAGSPRGHGQS 

RETTQERRKKEANKATRANHNRRTMADRKRSK 

GMIPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFPvELHLMRNEARKLNHQEVVEE DKRLKLP AN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEEDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3076 


A ' 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRAC AQLL WHPA AGM A S WAKG RS YLAP 
GLLQGQVAIVTGGATGIGrCAIVKELLELGSNWI 
ASRKLERLKSAADELQANLPPTKQARVIPIQCNIR 
NEEE VNNLVKSTLDTFGKINFL VNNG GG QFLSPA 
EHISSKGWHAVLETNLTGTFYMCKAVYSSWMK 
KHGGSrVNirvPTKAGFPLAVHSGAARAGVYNLT 

T/'QT APPWAPCnrDTMPV A P^/TVCHTA \/17XTVr , 0\I/ 
JVoJU/V-T ll W /\V^ovjI1vI1N V J\irvJ VI I OV^ 1 A VJbN Y VJo W 

GQSFFEGSFQKIPAKRIGVPEEVSSVVCFLLSPAA 
SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 
GDLSVVKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
1 corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, F=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GQSLPPQKKAYLSHLSTGSGHIEGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 

PSIRDKRSRJLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSERDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAIPAMYLDCISDLRQKEITDGIHSSSDINILYN 

DAVESCIQDPSAEGLSEEVPVVFEELPWFEDVA 

V YFTREE WGMLDKRQKEL YRD VMRMNYELLA S 

LGPAAAKPDLISKLERRAAPWIKDPNGPKWGKG 

RPPGNKKMV A VREADTQAS A ADS ALLPG SPVE A 

RASCCSSSICEEGDGPRRIKRTYRPRSIQRSWFGQ 

FP WL VIDPKETKLFC S ACIERPNLHDKS SRL VRG 

YTGPFKVETLKYHEV SKAHRLC VNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEKILQLLQSTGTVILGKYRNRTACTQFIKYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFETIVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QEV1PQLLPVHCV AHRLHLA WD ACG SIDLVKK 

CDRHIRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKErVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDDILNLARYFECSL 

PTGYSEEALLEEWLGLKTIAQHLPFSMLCKNALA 

QHCRFPLLSKLMAVVVCVPISTSCCERGFKAMN 

RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 

PQPAIQHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KDVKLLLLGAGESGKSTIVKQMKIIHEDGFSGED 

VKQYKPVVYSNTIQSLAAIVRAMDTLGIEYGDK 

ERKADAKMVCDVVSRMEDTEPFSAELLSAMMR 

L, WODatilvJIiCr NRaKJl Y IjLrNIJsAK. Y Yl^L/aHJlvHj 

AADYQPTEQDILRTRVKTTGIVETHFTFKNLHFR 

LFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYD 

QVLHEDETTNRMHESLKLFDSICNNKWFTDTSII 

LFLNKKDIFEEKIKKSPLTICFPEYTGPSAFTEAVA 

YIQAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDVIIAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPKPISPLKNLLA 
GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 
MYSGTFDCFRKTLFREGITGLYRGMAAPIIGVTP 
MFAVCFFGFGLGKKLQQKHPEDVLSYPQLFAAG 

LDCAKKLYQEFGIRGIYKGTVLTLMRDVPASGM 
YFMTYEWLKNIFTPEGKRVSELS APRIL VAG GIA 
GIFNWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 
RELIRDEGVTSLYKGFNAVMIRAFPANAACFLGF 
EVAMKFLNWATPNL 


3081 


A 


3 


1996 


EvLADMEDLFGSDADSEAERKDSDSGSDSDSDQE 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=IVIethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSES ARG SD SEDE VLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKJLKVENTIRWRIRRDEEGNEI 

KESNARIVKWSDGSMSLHLGNEVFDVYKAPLQG 

DHNHLFIRQGTGLQGQAVFKTKLTFRPHSTDSAT 

HRKMTLSLADRCSKTQK1RILPMAGRDPECQRTE 

MIKKEEERLRASIRRESQQRRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 

RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 
KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 
GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 
HGELVVRIASLEVENQSLRGWQELQQAISKLEA 
RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 
KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 
RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 
MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 
QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 
FNKI 


3083 


A 


3 


921 


VEFCLPA S ADS S SL V AA SL AGVRKMATNFLAHE 
KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 
GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 
HGELVVRIASLEVENQSLRGVVQELQQAISKLEA 
RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 
KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 
RLRQYAEKXAKKPALVAKSSILLDVKPWDDETD 
MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 
QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 
FNKI 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPL SPALPK YKL AD YRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSA A VLRLTGRGGGGT WG APRGRS SSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

vdegeecsdsegshneearcepdktnkkegektd 

rvgveaseetpqtssssarpgtpsdhqsqeasqfe 

rkdepkteqtekaeeetrmenslpakvpsrgde 

mVadvqqplsqepsdtaspllilpppvpnpsptlrp 

vetpvvgapgmgsvstepddeeglkhleqqaek 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 
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NO. 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histfdine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRS V S VPDTGSI WELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

ST^NKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KS1YKIRKRMAAETQTLNFGPE WLRALS SG G SITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTVVGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPV VG APGMG S VSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSrWELQ 

PTASQPTV WEGG S V WDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEI ALRRQREEEERQ QQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histldine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *-Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 
SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

OTTvTTX"KTVXTXT A CT O V 0\//^"A/OXTD ("iVrVT^ArCCCnVT T V 

S 1 fNKNJsJNNAIyLblva VOVoiNKyNJsJtVbJbriiilvLLK. 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 
LEAQEPLCANLVPVPITNATLDRITGKWFYIASAF 
RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 
RQDQCIYNTTYLNVQRENGTISRYVGGQEHFAH 
LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 
TKEQLGEFYEALDCLRIPKSDVVYTDWKKDKCE 
PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

WRRCVKKTSTQEYAAKIINTKKLSARDHQKLE 

REARICRLLKHPNIVRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYILLVGYPPFWDEDQHKLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLTINPAKRITA 

DQALKHPWVCQRSTVASMMHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

VKPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGDCGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LIEAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED 

AACIAYIRLTQYIDGQGRPRTSQSEETRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


S S VAEFPERVQLSQPQN WNF SG AG G A WSLDF AE 

QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGIRLLSNPLMGDAVSDWSPMHEAAIHGHQL 

SLRNLISQGWAVNIITADHVSPLHEACLGGHLSC 

VXILLKHGAQVNGVTADWHTPLFNACVSGSWD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KKLLESGADVNQGKGQDSPLHAVARTASEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

LEREGPPSLMQLCRLRIRKCFGIQQHHKITKLVLP 

EDLKQFLLHL 


3089 


A 




432 


DMAGLMTIVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKRIPENRVVSYQLSSRSTCLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 
RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 
RAVSHTDVTKKDLKVCVEFDGESWRKRRWIEV 
YSLLRRAFLVEHNLVLAERKSPEISERIVQWPAIT 
YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 
IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 
KGDKNLVGSEVKIYSLDPSTQWFSATVVNGNPA 
SKTLQVNCEEIPALKIVDPSLIHVEVVHDNLVTC 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^vVspartic Add* 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop.codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GNSARIGAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKILTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQ^KESSVK 

VDNESCCSRSNNKIQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNIVAQLPKCRECRLDSLRKD 

KEQQKDSPVFCRFFHFRRLQFNKHGVLRVEGFLT 

PNKYDNEAIGLWLPLTKNWGIDLDTAKYILANI 

GDHFCQMVISEKEAMSTIEPHRQVAWKRAVKG 

VREMCDVCDTTIFNLHWVCPRCGFGVCVDCYR 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLF SKPA SKEDLKQTSLAGEKPTLG AVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSGrvTVNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTILTP VSNNNSGFLRNLLNS S 

TGKTENGLKNTPKILDDIFASLVQNKTTSDLSKR 

PQGLTIKPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEIITGATVGDFWD 

GFEDVPNRLKNEKEPMVLKLKDWPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAANVMVYVGIPKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEKPGALWHIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHNLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQ VKN VI YHA VKDA VAMLKASES SFGKP 


3091. 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYVNGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPDIFPGLRKIEAEI 

VRIACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPEIVAPQSAHAAFNKAASYFGMKI 

VRVPLTKMMEVDVRAMRRAISRNTAMLVCSTP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PTIAGSRPGGISAACWAALMHFGENGYVEATKQI 

1KTARFLKSELENDCGIFVFGNPQLSVIALGSRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRESVTQIMKNPKAKTTGMGAIYG 

TV /T A f^iT r T r \rT~\T>~KT\/tr~l A T7T CO\/T7T T^CT VCTHTVTnrJCn 
JVLAl^ 1 1 V LJKJNIVlVj/\JiI_,c>c> VrLUoL X o ID 1 V 1 yuoy 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 
RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 
YSVPEETDKGSFVGNIAKDLGLQPQELADGGVRI 
V SRGRMPLF ALNPRSGSLITARRIDREELC AQ SM 
PCLVSFNILVEDKMKLFPVEVEIIDINDNTPQFQL 
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SEQID 
NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=»Lysinc, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EELEFKMNEITTPGTRV SLPFGQDLDVGMNSLQ S 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLILTASDGGEPVRSGTLPJYIQWDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMVNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

KVLDVNDNAPEVTITSVTTAVPENFPPGTIIALISV 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITITAIDQGTPALSTETHISL 

LVTDINDNSPVFHQDSYSAYIPENNPRGASIFSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEILYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

VVAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVIV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNIMDQMPPYY 

AA SHKLI ALAICKLIHITIEPLYRS VTS WA VDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKVVRIGKSFMKEFQSDGSKQEDKEKTEVILS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

P^KYIMKRLTKENVKPSGRQIGKLSHSNPTILFD 

YVCFEILSQIQKYDNLITPVVDSLKYLTSLNYDVL 

ACILSNCIIEALANPEKERMKHDDTTISSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LILKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTL VQFGGFL A SNL STED YIKRVPSID VLCNEFHT 

PHDAAFFLSRPMYAHHISSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQMKAIDDNQEMPPNKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDIIYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTIL 

RATGFDGGNKADQLDYENFRHVVHKWHYKLT 

KASVHCLETGEYTHIRNILIVLTKILPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDIPEPEREQKR 

RKIDTHPSPSHSSTVKDSLEELKESSAKLYINHTPP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glu(amic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=-Arginine, SNSerine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 
KERKRDHSNNDREWPDLTKRRKEENGTMGVSK 
HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 
KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 
KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ 
PPYLHLAELTASQFLEIWKHFDADGNGYIEGKEL 
ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 
KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 
SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 
KKANRPYDEPKLQEYTQTILRMFDLNGDGKLGL 
SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 
DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 
TNYRKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTLASSVVMGLVGTYSCFWTKYMNHLTVHN 

REVLYELIEKRGPATPLITVSNHQSCMDDPHLWG 

ILKLRHIWNLKLMRWTPAAADICFTKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG 

AGKRREKGDGVYQKGMDFILEKLNHGDWVHLF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIILPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 
EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 
AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 
GQAHTNHKKVAADGESREESLIQESA SKEQYY V 
RKVLELQTELKQLRNVLTNTQSENERLASVAQE 
LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 
ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 
EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 
EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKT 
SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 
TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 
QMEREKAGLLATLQDTQKQLEHTRG SLSEQQEK 
VTRLTENLSALRRLQASKERQTALDNEKDRDSH 
EDGDYYEVDINGPEILACKYHVAVAEAGELREQ 
LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 
SLLEKASRQDRELLARLEKELKKVSDVAGETQG 
SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 
VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 
LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 
PRREPMNIYNLIAIIRDQIKHLQAAVDRTTELSRQ 
RIASQELGPAVDKDKEALMEEILKLKSLLSTKRE 
QITTLRTVLKANKQTAEVALANLKSKYENEKAM 
VTETMMKLRNELKALKEDAATFSSLRAMFATRC 
DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 
QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 
TPSVSHTCACASDRAEGTGLANQVFCSEKHSIYC 
D 


3097 


A 


1 


879 


MVKWPATRGNLPRSQLTGTHQHCQPREPKITA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDK 
GDVFDEEADESLLAQREWQSNMQRRVKEGYRD 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I=lso)eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEVILNYGRLRG 
TLSALLSWCHLHhTNNSTLINKINNLLDAVGQCEE 
YVLKHLKSITPPSHWDLLDSIEDMDLCHVVPAE 
KKIDEAKDERLCENNAEFNKNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


3098 


A 


2 


505 


G A ATLLRSAS S AARKAAEAEQV WLHLHRYLSA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGIIWGEDTLMEYL 

ENPKKYIPGTKMIFVGIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 
CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 
AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 
ALIGRGSFSRVVRVEHRATRQPYAIKMIETKYRE 
GREVCESELRVLRRVRHANIIQLVEVFETQERVY 
MVMEL ATGGELFDRIIAKG SFTERD ATRVLQMV 
LDGVRYLHALGITHRDLKPENLLYYHPGTDSKIII 
TDFGLASARKKGDDCLMKTTCGTPEYIAPEVLV 
RKPYTNS VDMWALG VIA YILLSG TMPFEDDNRT 
RLYRQILRGKYSYSGEPWPSVSNLAKDFIDRLLT 
VDPGARMTALQALRHPWVVSMAASSSMKNLHR 
SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 
RVRERELREL 


3100 


A , 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDIEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKMIQEV 

KGEVTMYNKLQADPKQGMSLDIVLKKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTEHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLLKTIKPMLTDLNTYLNKAIPDTRLTIKKYL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYRLILRCRQEARARFSQMRKDVLEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPIEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGPLDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 
RSKALEVTKLAEEAGFRHIDSAHLYNNEEQVGLA 
IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 
ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 
NGKVIFDIVDLCTTWEAMEKCKDAGLAKSIGVS 
NFNRRQLEMILNKPGLKYKPVCNQVECHPYFNR 
SKLLDFCKSKDrVLVAYSALGSQRDKRWVDPNS 
PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 
WLAKSYNEQRIRQNVQVFEFQLTAEDMKAIDG 
LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 
SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 
WSLPACDHLHKNESVLKAKAVVAFHRGNFREL 
YKILESHQFSPHNHPKLQQLWLKAHYVEAEKJLR 
GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 
EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possible nucleotide insertion 










TQVSN WFKNRRQRDRAAEAKERENTENNN S SSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRHVALRIAYMGWGYQGFASQENTNNTI 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTHILNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

GMEKPEIIDELLN1EKNPQKPQYSMAVEFPLVLY 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSII 


3104 


A 


227 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVVVGFSLGGNrVCKYLGETQANQEKVLCCVS 

VCQGYSALRAQETFMQWDQCRRFYNFLMADN 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQIDDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYIKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPVVPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRVVGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSQFEGRPMPQLTSIIVNQ 

LKKIIKRKHTLPNYKIRFKPFFPYQTLQGFEEDEE 

HIHIQQWALTEGRLKVTLLECSRLLIFGSYDREA 

NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 

WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 

VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRLRRVASALLLRSPRLPARELSAPAR 

LYHKKVVDHYENPRNYGSLDKTSKNVGTGLVG 

APACGDVMKLQIQVDEKGKIVDARFKTFGCGSA 

IASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 

VKLHCSMLAEDAIKAALADYKLKQEPKKGEAE 

KK. 


3107 


A 4 . 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREEDM 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALLSHRRGIVFLETSERMEPPHLVSCS 
VESAAKIYPEWPWFFMKGLTDSTPMPSNSTYPA 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










FSFLSAIDNVFLFPLDMKRLLEDTPLFSWYNQINA 
S AEKNWLHIS SDA SRLAII WKYGGIYMDTDVISIR 
PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 
NFVEHYNSAIWGNQGPELMTRMLRVWCKLEDF 
QEVSDLRCLNISFLHPQRFYPISYREWRRYYEVW 
DTEPS1WSYALHLWNHMNQEGRAVIRGSNTLV 
ENLYRKHCPRTYRDLIKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSffiNLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEM1GCDNPDCSIEWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

A YQFSVL A QKKLGTS AFSEV VTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SDITLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKXTKRAISSKKYSVAKAEAEAEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPTIPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGILSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQVVLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLIRLTPTQVKIWFQNHRYKMKRARAEKGMEVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAGIPFSAYSAQSLQHMQYNAQYSSASTPQYPT 

AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRJLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKLIFQNIHKSKFISQRLSQNADST 
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SEQID 
NO: 


Method 


Predicted' 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A—Alanine C = Cysteine, D a Aspartic Acid, 
E^Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidlne, 
I=Isoleucine, K=Lysinc, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q-Glutamine, R=Arglnine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRNWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APLIPYPLITKEDINAIEMEEDKRDLISREISKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEED A YERRKJLERKLREKE A 

AYQERLKNWEIRERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGIIIPHENSPDQQ 

QPEEHRPKIGLSLKLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPRKRKLVPLDYGEDDKNA 

TKGTVNTEEKRKH1KSLIEKIPTAKPELFAYPLDW 

SrVDSILMERRIRPWINKKIIEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLIYETEAKKIGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 
NILKMTTPNKTPPGADPKQLERTGTVREIGSQAV 
WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
GNNFHNLQEIRQLELVEPSGWIHVPLTDNHKKPT 
RTFMIQ1AVLANHQNGRDTHMRQIKIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELVVPGRDEGSRGALPGSSGVKF 

VWRKIVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFIIGWRSLLGRTLGTIMNTMYVMMAQILRSH 

LIKATVIPNRVKMLPYFGIIRNRMMSTHKSKKKI 

REYYRLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFIRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

VIVKNIRQSKQQKITQAIERLVEDLIQESMAKGDF 

DNLSGKGKPLKKFSDCSYIDPMTHNLNRILIDNG 

YQPEWILKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEKKQWNHVCEQFQENIRKLNBCRJNDFNLrVPI 

LTRQKVHFDAQKEIVRAQKIYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVEIY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEIIRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVTIPEDQKKFIDQVVEKIEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKGIHVETLETEKKE 

RYIVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

IINNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, ^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ASEQLHEAG YD A YITGLCFISMANYLG SFLSPPKI 
ri V 5sAKoJ\-LibPr r JN JvLri^JVLK. V JVLIJ.IJr Y L.JN JLiiUrJUL 
QPKRDHVLHVTFPKEWKTSDLYQLFSAFGNIQIS 
WIDDTSAFVSLSQPEQVKIAVNTSKYAESYRIQT 
YAE YMGPvKQEEKQIKRKWTED S WKEADSKRLN 
PQCIPYTLQNHYYRNNSFTAPSTVGKRNLSPSQE 
EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 
KKLKRMKKELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAII 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

S YIFRP SCTRLGQ WAIG YVSSDG S1LQTIPANKPLS 

QVLLEGQKDGFYLYPDGKTHNPDLTELGQAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KIEPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHS SPLLQHILTHALMRNKKHSNN WLAQH WF 

QSSIELCFSPVGRTLRVRARKFPAIVNCTAIDWFH 

AWPQEALVSVSRRF1EETKGIEPVHKDSISLFMAH 

VHTTVNEMSTRYYQNERRHNYTTPKSFLEQISLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPKDRSWKAAKVFMGK 

VDDFLQALINYDKEHIPENCLKWNEHYLKDPEF 

NPNLIRTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEA1RKKLVVSANYD 

IEKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTEG 

LDLISMLTDDATIAAWNNEGLPSDRMSTENAAIL 

THCERWPLVIDPQQQGIKWIKNKYGMDLKVTHL 

GQKGFLNAIETALAFGDVELIENLEETIDPVLDPL 

LGRNTIKKGKYIRIGDKECEFNKNFRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEV V SI 

ERPDLEKLKLVLTKHQNDFKIELKYLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KENERKINEARECYRPVAARASLLYFVINDLQKI 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGRISI 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAIKAIAVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEKEKLPQEWKKKSLIQKLILLRAMRPDRMTY 

ALRNFVEEKLGAKYVERTRLDLVKAFEESSPATP 

IFFILSPGVDALKDLEILGKRLGFTIDSGKFHNVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EffllPQGLLENSIKITNEPPTGMLANLHAALYNFD 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconinc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PLATLTMEEQGHSEMEIIPSESHPfflQLLKSNREL 

LVTHIRNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKVVVNTDPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 

LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

GIEVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEANPNLCSLCSVFLFCWIIFRCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

V Q VES FNQ VQAMPTFI WMLRCIYETQS QKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

WQITDGGVKVLSEELTKYKIVTYLGLYNNQITD 

VGARYVTKILDECKGLTHLKLGKNKITSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRIICF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKGPK 
KVEKVDKDAELVAQWNYCTLSQEELRRPIVACE 
LGRLYNKDAVIEFLLDKSAEKALGKAASHIKSIK 
NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 
FICPVVGLEMNGRHRFCFLRCCGCVFSERALKEI 
KAEVCHTCGAAFQEDDVrVLNGTKEDVDVLKTR 
MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 
GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 
SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 
SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNN VEA V SQTS SS SFQYMYLLKDL WQKRQKQ V 

KDNENV VNEYS SELEKHQLYEDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 



257 



WO 01/57190 PCT/US01/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, {^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

I SQLTRMGPTELLIEMED WKGDKVKAHYG GFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3124 


A 


3 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 
SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 
APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 
SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 
GTQPAQQQQPCLYEIKQFLECAQNQGDIKLCEGF 
NEVLKQCRLANGLA 


3125 


A 


3 


571 


gnsynhrslaaypymshsqhspylqsyhnssaa 

aqTrgddtdqqkttviengeirfngkgkkirkpr 

tiysslqlqalnhrfqqtqylalperaelaaslg 

ltqtqvkiwfqnkrskfkkllkqgsnphesdpl 

qgsaalsprspalppvwdvsasakgvsmppnsy 

mpg ysh wys sphqdtmqrpqmm 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 
SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 
CILRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 
QEVIQELAQVEHKIENQNSDAGSSTERRTGSGRST 
LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPEPM 
LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 
LACSQCQLWKTCKQLLETAERRLNSSLERRGRRl 
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NO: 


Method 


' beginning 

nucleotide 

location 
' corresponding 

to first amino 

acid residue of 

peptide 
' sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=Glutamlc Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DHVLLNADGIRGFPWLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQKILGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDHDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVD WATV AVQTLQQLL VG QEIGFTMDEVD SL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NP ARVCDQC YS YCNKDVPEEPSEKPEALDS SKSE 

SPPYSFVVRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHNYSTNLAIISFYVRHSCLREALLHLLNK 

ESPPEVFIEGIFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKIYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

NNHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTYCRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAVVQDICAQ 

WLLTSHPRGAHGPGSRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 

PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 

KTQLATLTSSLATVTQEKSRMEASYLADKKKMK 

QDLEDASNKAEEERARLEGELKGLQEQIAETKA 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 

RQDLELRLEETREALAGRAYAAEQMEGFELQTK 

QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 

ARLKSHFQAQLQQEMRKVIIHISFKHQPLT . 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G-GIycine, H=Histidine, 
l=lsolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 
SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 
WDGYDVQWECKTDLDIAYKFGKTVVSCEGYES 

HGFASFSDYYYKWSSADSCNMSGLITIVVLLGIA 

FVVYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGILGYLFGSNRAATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTASGYGGTPvRR 


3129 


A 


2340 


1192 


ELARRPKQQSSEKSRNMIRNWLTIFILFPLKLVEK 
CESSVSLTVPPVVKLENGSSTNVSLTLRPPLNATL 
VITFEITFRSKNITILELPDEVVVPPGVTNSSFQVT 
SQNVGQLTVYLHGNHSNQTGPRIRFLVIRSSAISII 
NQVIGWIYFVAWSISFYPQVIMNWRRKSVIGLSF 

T"YR\/A1 XTf Tf.PV A V5\n7M1R1 T YkrWDVTVlSrrt?! 1 V"V 
Ur V/\.LJNl_il Ur VAI a VrJNUjJ-iJ- W Vr I llSJlv^rljL/iV I 

PNG VNP VNSND VFFSLHA V VLTLIII VQCCL YERG 
GQRVSWPAIGFLVLAWLFAFVTMIVAAVGVITW 
LQFLFCFSYIKLAVTLVKYFPQAYMNFYYKSTEG 
WSIGN VLLDFTGG SF SLLQMFLQS YNNDQ WTLIF 
GDPTKFGLGVFSrVFDVVFFIQHFCLYRKRPGYD 
QLN 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

VVGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

NDITLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 

HCKDLRVFQFCLRYTKEEEVKRIVSGIIHHTQAP 

KLLKRLFLFSYATAAQNNTVTDPKNHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFVVPTPLPEENVQRFQGHGIPIWCWSCHNGS 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSNFLSLQE1QTAYSKFKQLFLEDNST 

EFWDTDIKWFSLLESSSWLDIIRRCLKKAIEITEC 

MEAQNMNVLLLEENASDLCCLISSLVQLMMDPH 

1 rvJAjr ^£>1j1^JS_C, w V JvlVjljrH^Jr L,UH.L,!Srl luKAjr^U 

KEEHQRQLSLPLTQSKSSPKRGFFREETDHLIKNL 
LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 
GLLLPHIEGPEIKVWAQRYLRWIPEAQILGGGQV 
ATLSKLLEMMEEVQSLQEKIDERHHSQQAPQAE 
APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 
KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 

WFRSIPAITRYWFAATVAVPLVGKLGLISPAYLF 

Li yVrS2/J\r L, z xvr v^l WxvrJ. I A I r irrVUru lOrJL i JL# V 

NLYFLYQYSTRLETGAFDGRPADYLFMLLFNWI 

CIVITGLAMDMQLLMIPL1MSVLYVWAQLNRDM 

IVSFWFGTRFKACYLPWVILGFNYIIGGSVINELIG 

NLVGHLYFFLMFRYPMDLGGRNFLSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 
ARLPERWGPGRFDYWGNSHQIMHLLSVGSILQL 
HAGVVPDLLWAAHHACPRD 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVIPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGNITPQLNKNTLKTSAATDV 

WAVYFSQFWIDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESLILLSENLRKDVEAVTGSPASQTSICIGILLR 

S AEL ALLLHPVDQ ANTLKSPV SESVSP WPD YLP 

TENGDFLSSKRKQISRDINRIRSVTVNHMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNILSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKS QS SLSGKPKERCPPNL APLC V S YKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSVVVFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

QCHIENFSTEFLTSSLMNIQHFLEDETVATVMPM 

KIQVSNTKINLKDDSPRSSTVSLEPAPVTVHIDHL 

VVERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMA LAE 

AHLEKDALLHHIKKMTVE 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEKEYALKQIEGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPANILVMGEGPERGRVKIADMGF 

ARLFNSPLKPLADLDPVWTFWYRAPELLLGAR 

HYTKAIDIWAIGCIFAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDRIFSVMGFPADKDWED1RKMPEYPT 

LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 

LQKLLTMDPTKRITSEQALQDPYFQEDPLPTLDV 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ 
LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 
GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

O CD C CCCTJC A r*3T A \ A C A QT CnT>m>T3VT T \ A POTT 

LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 
RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 
KKJERDKEKEREKKKHKV MNEIKKENGE VKILL 
KSGKEKPKTNIEDLQIKKVKKKKKKKHKENEKR 
KRPKMYSKSIQTICSGLLTDVEDQAAKGBLNDNI 
KX)S^VGKJS^LDTK^^V^DSKIPENSEFPFVSLKEPRVQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
XMUnknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










NNLKRLDTLEFKQLIHIEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLThP/AVVRMKRAGKRFEIAC 

YKNKVVGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDLISAFGTDDQTEICKQILTKGEVQVSD 

KERHTQLEQMFRDIATIVADKCVNPETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEV1KQLKEK 

MKIERAHMRLPvFILPVNEGKKLKEKLKPLIKVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 

EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLUCSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFVVGERVWVNGVKPGWQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTICRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

HIEQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRJKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEG1KMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMIESNDISEETIRTKETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

KVDALLKEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRIKEQKLKDDIRGLREKLTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASVVDIKLLLRI WDLFFYEGSRVLFQLTLGMLHL 

KEEEL1QSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAkNIKQTELVADLREAILRVARHFQCTDPKNCS 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

locHtion 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A = Alanine O^Cysteine, D— Aspartic Acid) 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidlne, 
I=Isoieucine, K~Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKND IITI VSQKDEHC WVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASVVDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELV ADLRE AILRV ARHFQCTDPKNC S 

VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQKDEHC WVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSL1CV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLVITKIEEGSKAAAVDKLL 

AGDEIVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPS WSGRHHAS SS SHDL S S S WEQTNLQRTLD 

HFS SLGS VDSLDHPS SRLS V AKSNS SEDHLG SHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENILYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GD SGKGPRPEYN AEPKL A APGRSNFGPV WYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASL S SSDVRFPQ SPHSGRHPPL YSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

GPRPCVQGDLQAAQLWAGCWPSDTALGALESL 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 

AEGCSAGAQEPPRASRAEKASQRLAASITWADG 

ESSRICPQETPLLHSLTQEGKRRPESSPEDSATRPP 

PFDAHVGKPTRRSDRFATTLRl^IQMHRAKLQK 

SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=*Alanine (^Cysteine, D^Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 

N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHGTPRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEA SVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTRIERVMDNNTTVKMVPIK1VHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

IVGKDKSLADILDPSVKIKTTMDLMEG1FPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

LATN STYYSTS APKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELffiSISRKLQVLREARESLLE 

DVQANTVLGAEVEArVKGVCKPSEFDKFRMFIG 

DLDKVVNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALIIEQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTVNPWHMKKAFKVMNELRSQNLLCDVT 

IVAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AKRVRDCEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACKNYLIEAMKYHLLPTEQRILMK 

SVRTRLRTPMNLPKLMVVVGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

NE WFHVAPMNTRRS S VGVG VVG GLL YA V GG YD 

GASRQYESTVECYT^ATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDPTTN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTDKWTWSSCMSTGRSYA 

GVtVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKVAHAKEENLSMHQMLDQTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPSLPVSLTSI 
KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 
DSRGTRVAVSSPMSQHQSYJQYLHAYPYPQMYD 
PSHPA YRAV SPVLMH S YPG A YLSPGFH YP VYGK 
MSGREETEKVNTSPSVNTKTTTESKALDLLQQH 
ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, FHPhenylalanine, G=Glycine, H=Histidine, 
I=tsolcucine, K=Lysine, L^Leucinc, M=Methionine, 
N=Asparagine, P— Proline, Q— Glutamine, R=Arginine, S = Scrine, 
T-=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
t viQnnvA a<~\a <; a «:oK/TRPr;r>T?'R 

L, V Aoljy V /V/A^/\0/VoUlvirr VJ^XVIV 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEKREYS 
SVCVGREDDIKKSERMTAVVHDREVVIFYHKGE 
YHAMDIRCYHSGGPLHLGDffiDFDGRPCIVCPW 
HKYKITLATGEGLYQSINPKDPSAKPKWCSKGIK 
QRIHTVTVDNGNIYVTLSNEPFKCDSDFYATGDF 
KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRGSGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 
AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 
LGDPKILFLFYFPAAYYASRRVGIAVLWISLITEW 
LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 
FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

A TT) A T> ODUn/DX/AjTOOT A \7/~"~n7T I WTdl CDTT7TT A U 

A 1 KARbRW VKVJVLro.LA it 1 r JL.LA VUJLoKIr ILAri 
FPHQVLAGLITGAVLGWLMTPRVPMERELSFYG 
LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 
CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 
YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 
HPPQISLFYIFNFLKYTLWPCLVLALVPWAVHMF 
SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 
ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

rUDHC A \/C A A T>nTX VWJfTMV VfYFTTYMVOPVPf" 1 A P 
unrUoA V oArVrulL I rUUiNlv I k{ 1 1LHN I \£r I r^/\E» 

DEECGTDEYCASPTRGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHHIFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFT1FLPASVASLVQPMEQGIRRDFMRNFINPPVP 

L(jGr HAK Y JN JV1JN DAlr a V At> A W IN A V r an V JrKKA 

WRKLWPSVAFAEGSSSEEELEAECFPVKPHNKSF 

AHILELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEVVWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAVVKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVMISTAPLYSGVHNWTSSDRIRMCGINEERRA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNV AEAEGLLVPLS SPGDGLKLP ASD S AE 

ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 

RQGVGEKNTFILATLGTGWVEGTLPLVTTNFSP 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=*Aspartic Acid, 
E=Glutamic Acid, F=PhcnyIalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, ^Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPVPAPTPAPIFTPAPTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPD 

G VPGPL ADTSL VTA S A K VLPTPQPLLPAPSGS SAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFVIFPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANrYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDVVFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAWRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

VVLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNK VQG1 SD SPNGFLPNNLEEP ACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQIPPE 

ARRLIVNKNAGETLLQRAARLGYKDVVLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILNILLE 

HGA 


3150 


A 


3 


2795 


SLRMHNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERIQGLDFDTKAAVAAHIQEVTHNQENVFDLQ 

WMEVTDMSQEDIEPLLKNMALHLKRLIDERDEH 

SETIIELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKJRRLRQELEEKTEQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKIEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

EL SEAPQKSLGHE VNELTS SRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EILENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

IETLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

AEARVKDIEKENKILHESIrCETSSKLSKIEFEKRQI 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

KITNLKITCEKIE ALEQENSELERENRKLKKTLD S 

FKNLTFQLESLEKENSQLDEENLELRRNVESLKC 

ASMKMAQLQLENKELESEKEQLKKGLELLKASF 

KKTERLE V S YQGLDIENQRLQKTLENSNKKIQQL 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=G!ycine, H=Histidine, 
I=Isoleucine, KHLysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










NKSLEQETSQLEKDKKQLEKENKRLRQQAEIKD 
TTLEENNVKJGNLEKENKTLSKEIGIYKESCVRLE 
ELEKENKELVKRATBDIKTLVTLREDLVSEKLKT 
QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 
SRYKLLESKLESTLKKSLEIKEEKIAALEARLEES 
TNYNQQLRQELKTVKKK 


3151 


A- 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKLHRAACLLGKRITV1HSKDCFLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQWQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDS 

LYITKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELHISSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANI 

LWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLVVDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVVVLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQHIQDG ALRLTTEFVKRPGGQHG GD 

WSWRVTVEPQDSGTSALPLVSLFFYWTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLWQRWDPSLTREALGHWLGLLNADGWIGRE 

QILGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

MLE VGDPDDLAFLRKA LPRLHA WF S WLHQ SQ A 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRVVGRPQPQLQYV 

D ALGY VSLFPLLLRLLDPTS SRLGPLLDILAD SRH 
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SEQ ID 
NO: 


Method 


Predicted 
1 beginning 

nucleotide 
: location 
■ corresponding 

to first amino 

acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arglnine, S=Serine, 
T=Threonine, V~Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLTSTVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANVVGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVIKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVIVIQDTGFSVKILAPGIEPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRVVEEPYTVREARIHVRHVRDLLKS 

LDPSD AFNG VDCNSLSFL S VFTDGDLGDSGKRK 

KGLEMDPDDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VITAEDRQ VSITA STRGFYLNQ STA YHFNPKPA SP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAA Y VAPTNDLNG VRTYNA VD VEGL YTLGTVV 

VDYRGYRVTAQSIIPGBLERDQEQSVIYGSIDFGK 

TVVSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREV1RNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQIPGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDHVFKIGIG 

ELITRSAKHIFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSSANIPPLKFTAPSMASVLEQLNVINGILFIPLS 

QKDLENLKAE VARRHQLQEA SRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHWSCP 

EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

NYEQLVVDAGVSVIMDFHYNEKRIYWVDLERQ 

LLQRVFLNGSRQERVCNIEKNVSGMAINWINEEV 

IWSNQQEGIITVTDMKGNNSHILLSALKYPANVA 

VDPVERFIF WS SE VAG SLYRADLDGVG VKALLE 

TSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YDGGSVHISKHPTQHNLFAMSLFGDRIFYSTWK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










MKTIW1ANKHTGKDMVRINLHSSFVPLGELKVV 

HPLAQPKAEDDTWEPEQKLCKLRKGNCSSTVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENKIYFAHTALKWIERANMDGSQRERLIEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

SKIITIENISQPRGIAVHPMAKRLFWTDTGINPRIE 

SSSLQGLGRLVIASSDLIWPSGITIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVIRVNKRTGKDRVRLQG 

SMLKPSSLVVVHPLAKPGADPCLYQNGGCEHIC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDNITESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGYIGERCQYRDLKWWE 

LRHAGHGQQQKVIWAVCVWLVMLLLLSLWG 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 

EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 

nr\A a nrisunDTCu/DncDnT cn'\AnTv:r\nr , \\n'D\r 
vJV/V/\JL"Joivn^r 1 o W ts\(C.r V^Ij^OIVHj l Hl^ij<w W lr V 

SSDKGSCPQVMERSFHMPSYGTQTLEGGVEKPH 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAVVSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

fsKlLrWaoVLKV WlJMrrCJbtjrVKilJ'KVCjJLVLLK 

HALGSPEKVKACQGQYETIERLRSLSPKIMQEAF 

LVQEVVELPVTERQIEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKAILDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQBCEQRKQMKGRGQLEKP 

PAPNQAMVVAAAGDACPPQHVPPKDSAPKDSAP 


3157 


A 


3 


601 


SSAMGSRSSHAAVEPDGDSIRRETGFSQASLLRLH 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

IIESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNTKLHYAFQLYDLDRDGKISR 

HEMLQVLRLMVGVQVTEEQLENIADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHKMSIRILK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryp to P nl > n > Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRTJFITYM 
DNWQNTTAEQEALQAKVDAENFYYVILYLMV 
MIGMFSFirVAILVSTVKSKRREHSNDPYHQYIVE 
DWQEKYKSQILNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 
KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 
DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 
YPGISPEECASRKCCFSNFIFEVPWCFFPKSVEDC 
HY 


3160 


A 


179 


409 


KPKTKJLKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLP VPKEVNRKKNDETN AASLTPLG S SELRS 


3161 


A 


683 


1186 


LSSTGGLHAAACAAAMSLVIPEKFQHILRVLNTN 

EDGRRKIAFAITAIKGVGRRYAHVVLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKIPDWFLNRQ 

KD VKDGK YS QVLANGLDNKLREDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TIEWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKHITYS1HNYTPKVGELDTRKAIRQAFDVW 

QKVTPLTFEEVPYHEIKSDRKEADIMIFFASGFHG 

DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

AIMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 

PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPNICDGNFNTVALFRGEMFVFKDR 

WFWRLRNNRVQEGYPMQIEQFWKGLPARIDAA 

i JtiKAJL^oxvr Vrr rvVjJL'Jrx i W V r iSJo V 1 V tLrKJ Y rrloLLj 

ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 

YSEERRATDPGYPKPITVWKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRD 

WMGCNQKEVERRKERRLPQDDVDIMVTmDVP 

GSVNAVAVVIPCILSLCILVLVYTIFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMNDSL 
RTNVFVRFQPETIACACIYLAARALQIPLPTRPHW 
FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 

ASKPSSPREVKAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HHNHG SPHLKAKHTRDDLKS SNRHGHKRKK SRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 










nPDl OA A \yTDT , KIC ur r\/\/'D\/ n C A XJ A T\f1^f*^T\T? r r A CBT 
Ju^ivJ-.^AAJVIr' 1 INr J V V r V E/\rlf\.LJ\JKJKjLJE, 1 AxlJv I 

EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 
QESFFEGKNMALFEEEMDSNPMVSSLLNKLANY 
TNLSQGVVEHEEDEESRRREABCAPRMGTFIGVY 
LPCLQNILGVILFLRLTWTVGVAGVLESFLIVAMC 
CTCTMLTAISMSAIATNGVVPAGGSYYMISRSLG 
PEFGGAVGLCFYLGTTFAGAMYTLGTIEIFLTY1SP 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A = Alanine C^Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isolcucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
^possible nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

ALVWVG VKYVNKLALVFL AC V VLSILA I YAG VI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGIPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAG SNRSGDLKD AQKSIPTGTEL ArVTTSFI YLS 

CrVLFGACIEGVVLRDKFGEALQGNLVIGMLAW 

PSPWVIVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GrVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPILSMFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKN WRPQ VLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMFLY 

HLRISAEVEVVEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGVVLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREV1TIYS 


3165 


A 


3 


2681 


GRGARGG SG AGALRGCRG YLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IIKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEILELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYL1LLQEMKTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

V SEYDI YGFRTVPEDDEEEKLV AK VRALDLKTL 

YLTENQEVSTGVKWENYFASTVNREMMCSPEL 

KNLIRAGIPHEHRSKVWKWCVDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

HYSCPTSEGIQKLRNVLLAFSWRNPDIGYCQGLN 

KTLLGSQVDQRVFRDLMSEKLPRLHGHFEQYKV 
DYTLITFNWFLVVFVDSVVSDILFKIWDSFLYEGP 
KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 
RTILDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGPTISSNSQLYRASALFETIRHEAQLSTDYKLS 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A— Alanine 0=Cysteine, D^Aspartic Acidi 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTEDQILEMVN 

GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQ AS SS VTLPTATGS ALEQHIA S 

VREALGVESHYSRACASSETESEAGDIMDQQFEE 

MNNKLNSVTDPTGFLRMVRRNNLFNRSCQSMTS 

LFSNTVSPTQDGTS SLPRRQS SFAKPPLRAL YDLL 

I APMEGGLMHS S GPVGRHRQLEL VLEGEL YLIPF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RKNPPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATfflSWKLSALVLTPSMDGNPASS 

KSSFGHPYTIPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLVVLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKVVQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEELQHPER 

ARDALRVLLHLVEKSLQRIQNGQRNAMYTSQQS 

VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSIISNEPLATYQENRNTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQKILEETQSHLIAVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSIKDSPSQHSGRPSPGCDSQTSQLDQPL 

FKLKYPSSPYSAHISKSPRNMSPSSGHQSPAGSAP 

SPALSYSSAGSARSSPADAPDIDKLKMAAJDDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNG YKFLSPGRFFPS SKC 


3167 


A 


1 


762 


AARRRQKGKEENMMMDLFETG S YFF YLDGENV 

TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

DSSGEEHVLAPPGLQPPHCPGQCLIWACKTCKRK 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYIERLQDLLHRLDQQEK 

MQELG VDPFS YRPKQENLEG ADFLRTC S SQ WPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEVVEK 


3168 


A 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHVRR 
KIMSSPLSKELRQKYNVRSMPIRKDDEVQWRG 
HYKGQQIGKVVQVYRKKYVIYIERVQREKANGT 
TVHVGIHPSKWITRLKLDKDRKKILERKAKSRQ 
VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168 . 


GPGGAISLSVEAKAGADLLVKGKQARMDIYDTQ 
TLGVVVFGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTHHQKVEKKKKEKTVEKKGKT 
KKKEEKPNGKIPDHDPAPNVTVLLREPVRAPAV 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possible nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 

KKKEKKVAKVEPAVSSVVNSIQVLTSKAAILETA 

PKEGKNTDVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGnQDTWHKATQKGDPVAELKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLVAREQEITAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQS SHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERIRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLIEAQTMEALLAL 

LPELSVLAQQNYTEWLQDLKEKGPTLLKHPPAP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEEIVEKLKGELESSDQVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ES SETEEAS QLPCERLEKEKKLTSDLGRA ATRLQE 

LLKTTQEQLAREKDT VKKLQEQLEKAEDG S S SK 

EGTSV 


3170 


A 


6730 


4027 


THASEK YS YGHLPTHSITAHPMVTIRI SDRQRLIQ 

PYIUNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLIDLEHVLPLMFQVVISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KH^FAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKHFTEKNRAVrVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEILSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPV S SPGDPEQKKLDPLEGLDEP 

TRICFLMAHDALNAPLFflLRArYELQMKKTDYFF 

LEVQKRFDGDELTTDERIRSLAQRWQPSKSLRLE 

EQSAKAVDTDMIILPCLSRPARCDQATAESNPVT 

QKLISSTESELQQSYAKQRRSKSAALLHKELNCK 

SKRAVRDYLFRVNEATAVLYARHVLASLLAEWP 

SHVPVSEDELELSGPAHMTYILDMFMQLEEKHE 

WEKWMQTELVLTHQVLPLPHRLPPVSASWSEA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEILRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucinc, K*=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










QALARFYCYTERTLAKRLVLRRDPSVKRTLCRGC 
SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 
PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 
LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 
PAYPINIVALVFSIMSLNSYNDGDYEGARRLGRN 
AKWVAIASIIIGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGH3LALLLR 

LLHLGLGSGGCREDVPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPVVE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

APIEQPSFVSPPDSLVGQHIENVSSSHGKGKITKSE 

FESKVS A SEQG GGDPKS ALN A SDNLKNES SDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILIENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSLIRVFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKS1SENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEYIYKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TVVLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKIEVSESVEYEAGHIPSPVI 

PQESSVEIDNETEQKSESFSSIEKPSITYETNKVNE 

LMDNIIKED VNSMQIFTKL SETIVPPINTATVPDN 

EDGEAKMNIADTAKQTLISV VDSS SLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNRIKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCVVLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKIEKIETIKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLCNGQSQKTKTEKRALKRRRS 

KVQDQGKLIKTLIQTKSG SLPSLHDITKGNKEITV 

GTFG VTA V S GHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQKIPTTPCCVLQAGPEPRSLAE 
RMGADGETVVLKNMLIGVNLILLGSMIKPSECQL 
EyTTERVQRQSVEEEGGIANYNTSSKEQPWFNH 
VYNINVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 
ELLSRIEMLEREVSVLRDQCNANCCQESAATGQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
1-Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion. 
\=possible nucleotide insertion 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSIELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYTVNWALKEQARSPPTSASVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKVVYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YIISVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPrVGSITTGIDPPKDITISNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSVVPNTVTEFTITR 

LNPATEYEISLNSVRGREESERICTLVHTAMDNP 

VDLIATNITPTEALLQWKAPVGEVENYVIVLTHF 

AVAGETILVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIENYVLTYKSTDGSRKELIVDAEDTWI 

RLEGLLENTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

nvi r\\ rvfTWATTT'i/'l/in \\! T VTTOP R OM H OTFIPPR K 
(jJvL^ V i L^DIVl 1 I UOvjrO Wl vrv^tvivv^lNVJV^ i urrisj\. 

WADYRVGFGNVEDEFWLGLDNIHRITSQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRQ 

SLQF 


3175 


A 


2 


623 


r> T r\T T> A PT3AT Q A A TJTJT A T PQTTCCOr'HT? Ap AP A A A 

AATAEGTMASGVTVNDEVIKVFNDMKVRKSST 
QEEDCKRKKAVLFCLSDDKRQirVEEAKQILVGDI 
GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 
SKKEDLVFIFWAPESAPLKSKMIYASSKDAIKKK 
FTGIKHEWQVNGLDDIKDRSTLGEKLGGNVVVS 
LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFPJLNSLSALAELAVGSRWYH 
GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 
AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 
KTADLAPHPEEKKKKRSGFRDRKVMEYENRIRA 
YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 
ITPNEKQPEHLGLDQYIIKRFDGKTEKISQEREKF 
ADEGSIFYTLGECGLISFSDYIFLTTVLSTPQRNFE 
IAFKMFDLNGDGEVDMEEFEQVQSIIRSQTSMG 
MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 
LTIKNFLEFQRKLQHDVLKLEFERHDPVDGRITE 
RQFGGMLLAYSGVQSKKLTAMQRQLKKHFKEG 
1 KGLTFQEVENFFTFLKNINDVDTALSFYHMAGAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


nucleotide 

location 

corresponding 

acid residue of 

sequence 


Amino acid sequence (A~AIanine C^Cysteine, D a Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 

X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDVVFALFDC 
JLJUJVIUJiJ^oINKllr V&lMKv^KJLMK.OrJLJbJM^isJ^MCjr I K 
LMQAMWKCAQETAWDFALPKQ 


3177 


A 


182 


648 


LGVVGSGAAVGGRQAARGAALGRRPMAAVLG 
ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 
RNQAILDLKAAGWSELSERDAIYKEFSFHNFNQA 
FGFMSRVALQAEKMNHHPEWFNVYNKVQITLTS 
HDCoiiL 1 KJsJJ V KJLAiVr iiiKA AA o V 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 
LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 
EAMENSMAQRSDLLELDCQLTRDRVVVVSHDE 
NLCRQSGLNRDVGSLDFEDLPLYKEKLEVYFSPG 
HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 
EELIREIAGLVRRYDRNEITI WASEKS S VMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNK1LTGADGKN 

LTKNDLYPNPKPEVLHMIYMRALQ1VYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSVVSL 

KEIQESLKTKIVDSPEKLKNYKEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDESELKKL 

KTEENSFKRLMTVKKEKLATAQFKINKKHEDVK 

QYKRTVffiDCNKVQEKJtGAVYERVTTINHEIQKI 

RLGIQQLKDAADREKLKSQEIFLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNANNPCFRYPTPGEAPGVVGNFNK 

SIVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQDGKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMIQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLBOKSLNWYEDNNYKAL 

FGGNGTEEDAETFYDNSTTPYCNDLMKNLESSPL 

SRIIWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPED VQS SNG S VYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGrVFTGITPGSIELPHHVKYKIRMGlDNYERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDVV 

EQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVAVliKGIVYEKEARLK 

TTTTV /TO TX Ar^f TYKTOTT AirCG YXJT7TC CT TTDT T A/C A l~ZT I \/\/T 

ETMKJMULL>N olL WraWr looJ-lr .L.L V bAuLL V V I 

LKLGNLLPYSDPSWFVFLSVFAVVTILQCFLIST 

LFSRANLAAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLKIFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DNLFESPVEEDGFNLTTSVSMMLFDTFLYGVMT 

WYIEAVFPGQYGIPRPWYFPCTKSYWFGEESDEK 

SHPGSNQKRISEICMEEEPTHLKLGVSIQNLVKVY 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A = Alanine 0=Cysteine, T^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










RDGMKVAVDGLALNFYEGQITSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTIRQNLG 

VCPQHNVLFDMLTVEEHIWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKVVILDEPTAGVDPYSRRGIWELLL 

KYRQGRTIILSTHHMDEADVLGDRIAnSHGKLCC 

VGSSLFLKNQLGTGYYLTLVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDAADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRNISDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADRFLNSLGRFMTG 

LDTRNNVKVWFNNKGWHAISSFLNVINMAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFVVFLIQERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

1IIFICFQQKSYVSSTNLPVLALLLLLYGWS1TPLM 

YPASFVFKIPSTAYWLTSVNLFIGINGSVATFVL 

ELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRILDGGGQNDILEIKELTKIYRRK 

RKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNRNSILSNIHEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARRFLWNCALSVV 

KEGRSVVLTSHSMEECEALCTRMAMVNGRFRC 

LGSVQHLKNRFGDGYTIVVRIAGSNPDLKPVQDF 

FGLAFPGSVPKEKHRNMLQYQLPSSLSSLARIFSI 

LSQSKKRLHIEDYSVSQTTLDQVFVNFAKDQSDD 

DHLKDLSLHKNQTVVDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSGPFDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 

HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

RNNEDGPGLIMEEQHKCS SKSLEHKTQTPP VEEN 

VTQKISDLEICADEFPGSSATYRILEVGCGVGNTV 

FPILQTNNDPGLFVYCCDFSSTAIELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGSLDII1LIFVLSAI 

VPDKMQKAINRLSRLLKPGGMVLLRDYGRYDM 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 

TLFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 

WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPELFHAF 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 
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SEQ ID 

NO: 


Method 


' Predicted 
beginning 
nucleotide 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A^Alanine C=Cysteine, D s Aspartic Acid, 
E=Glutamic Acid, F=-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=>Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIKVYEDETKVVHAVDGTAENGIHP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 

PPVTMIFMGYQNVEDEAETKKVLGLQDTITAEL 

WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


IAPTGGSHSE1QKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DVVVPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGM WDK YNEPLLQS VC VFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 
ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 
RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 
RAQRVAWAEADENEEEAVILAQEEEGVEKPAET 
HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 
RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 
REEQAQREHEEYLKLKEAFVVEEEGVGETMTEE 
QSQSFLTEFINYIKQSKVVLLEDLASQVGLRTQD 
TINRIQDLLAEGTITGVIDDRGKFlYITPEELAAVA 
NFIRQRGRV SIAELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 
CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRLLTTD 
TDLLEQQDIDLSPDLAATYGPTEEAAQKVKHYY 
RFWILPQLW1GINFDRLTLLALFDRNREILENVLA 
V1LAILVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 
YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 
LIWLLDYG SRNLTATKFKLYGITFTNPLVFISARD 
LVIVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHI 
FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 
KDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDP 
SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 
RNSVSERLQSDLVVCIVIGVLYFAIHVSTVFTVLQ 
PALKYVLYTLVGFVGFVTHYVLPQVRKQLPWH 
CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 
LLFVEKNnYPLIVLNELSSSAETIASPKKLNTELG 
ALMITVAGLKLLRSSFSSPTYQYVTVIFTVLFFPCF 
DYE AFSETMLLDLFFMSELFNKL WELL YKLQFVY 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=Phenylalanlne, G=Glyclne, H=Histidine, 
I=Isoleucine, K=Lysine, l^=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










TYIAPWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSAIFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQWDLPJCVLTTY 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPNIDEDYDHRLAGISRESFCVIY 

LNWIEYCS SRRAKPVD VDKDS SL VTLC YGLC VL 

GRRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SIRDEWIFADMELLRKVV VPG IRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLV1AHEGDPAWRS 

AVLANSPSLLALRHVMDDGTNEYKIIMLNRRYL 

SFRVIKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGPISLGNIRNFIVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQ 

MEPSGQSGLACVQHGLPSSSSSSQSIPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVIYRVQIVDPSQILEGINLSKRKELQWPDEGIRL 

KAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPG 

TRSHIDKAVLLVQIDDKYVTVIETGVLELGAEV 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 
DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 
IQSKSSKAVVHGILMGVPVPFPIPEPDGCKSGINC 
PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 
KNQSLFCWEIPVQIVSHL 


3187 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 
DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 
IQSKSSKAWHGILMGVPVPFPIPEPDGCKSGINC 
PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 
KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRVRTKLILLVNDKKRYERV GGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSNIRDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRIEEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEDLDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKLYNQENDINADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLIMQHKINKDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLDIRAARIHKLEAQLKDIAYGTK 

QYKFKPEIMPDDSVDEFDETIHLERGENLFEIHIN 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

WRGLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 

EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 

LIGTKGDIPNFGTVEYWFRLRVPMDQAIRLYRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










STDGNLNELHITIRCCNHLQSRASHLQPHPYVVY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPMNM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKFA 

YLPPSGSITTEDLGNFIRSEEPEVVQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCIIPGPI 

SKNIKQPSEKIRffillALSLNDSQVTMDDTIQRLFV 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKEKNKAKRDILKAILQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1 1 75 \ 


MKGS GWHLRS GMVGTLITTILPH WRRTAHVGTN 

ILTAVSYLKGLWMECVWHSTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDVVQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 
VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 
LSFFTPSTLGLNDKEDLG SKS VGEGP YSELAKLS 
GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 
DGFREGAESELMRDAQLNDGAMETGTLYLAEE 
DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 
GHEDLYKRYGGFLRRIRPKLK WDNQKRYG G FLR 
RQFKVVTRSQEDPNAYSGELFDA 


3191 


A 


29 


574 


GTS AGAQTKGALCQLKVPTEKLP SPLPTMADEID 
FTTGDAGASSTYPMQCSALRKNGFVVLKGRPCK 
IVEMSTSKTGKHGHAKVHLVGDDIFTGKKYEDIC 
PSTHNMDVPNIKRNDYQLICIQDGYLSLLTETGE 
VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 
MSEEYAVAJKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATW1HGSHGNPIYHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

GRRIPKDVVEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVRNRIRNDPDDPEATKRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHIIPSGFMRVVELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEIEPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

TVSLGVLKRQYTSFFRPGLPTEKVAAIHRLGIGTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGWICGEEA 

LVMEKCDDEAVAEICTEMLRQFTGNPN1PKPRRI 

LRSAWGSNPYFRGSYSYTQVGSSGADVEKLAKP 

LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRFIEPQT 
ANLSVVFKDSNSTTPLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSIERGK 
WVFFQNCHLAPSWMPALERLIEHINPDKVHRDF 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










RLWLTSLPSNKFPVSILQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLRICISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MNILEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNANITFAQNETFA 

LLGTIIQLQPKS SS AG SQGREEIVEDVTQNILLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEV1RYNR 

T T A\riTATr ATM T fAT l^/^T CT AAA A OT 

LLQV1 1 Q 1 LQDLLKALKUL V VMbb^LbJLMAAbL 
YNNTVPELWSAKAYPSLKPLSSWVMDLLQRLDF 
LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 
KFVISIDTISFDFKVMFEAPSELTQRPQVGCYIHG 
LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 
PTPNRKAQDQDFYLCP1YKTLTRAGTLSTTGHST 
NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHRIPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPVVPADLINH 

ANREGWTAAHIAASKGFKNCLEILCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

VGEIEPSNYGSDDLECENTICALNIRKQTSWDDFS 

KAVSQALTNHFQAISSDGWWSLEDVTCNNTTDS 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYIVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYIIHTGE 

KPYECIECIECGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIIHTGEKPYKCMECG 

KAFNRRSHLKQHQRIHTGEKPYECSECGKAFTH 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKPYECVECGKAFNRS SHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHS1IHTGEKPYEC 

SECGKAFNRGSSLTHHQRIHTGRNPTIVTDVGRP 

FMTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTVVLFVPQQ 

EAWVVERMGRFHRILEPGLNILIPVLDRJRYVQSL 

KEIVINVPEQSAVTLDNVTLQIDGVLYLRIMDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

FRERESLNASr/DAINQAADCWGIRCLRYEIKDIH 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQILASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEQ 

YVSAFSKLAKDSNTILLPSNPGDVTSMVAQAMG 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 
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SEQ IJ) 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!anine OCystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histldine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKJTRDSSLEVLHE 

MDDYGNTPLHCAVEKNQIESVKFLLSRGANPNL 

RNFNlVTMAPLHIAVQGMhn^JEVMKVLLEHRTIDV 

NLEGENGNTAVIIACTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLHINFMNNGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATEIVKLMIS 

SYSGSVDIVNTTDGCHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDIKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKVVQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEVVLTIIRSICRWDECLKIFSHNSPGNKCPITEM 

IEYLPECMKVLLDFCMLHSTEDKSCRDYYIEYNF 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMVQNN 

RIELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMTILVVNIKPGMAFNSTGIINETSDHSEI 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNYFMDISNVLEWIIYTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGIF1VMLE 

VILKTLLRSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSIIQTFSMMLGDINYRESFLEPYLRNELAHPV 

LSFAQLVSFTIFVPIVLMNLLIGLAVGDIAEVQKH 

ASLKRIAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFHIFCFLFCTGEIRQEIPNADKS 

LEMEILKQKYRLKDLTFLLEKQHELIKLIIQICMEII 

SETEDDDSHCSFQDRFKKEQMEQRNSRWNTVLR 

AVKAKTUHLEP 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 
GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 
NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 
VPATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 
YLPTESNENQTATVISLPAKSRTKKPTTPPAQKRL 
NCCYPGCQFKTAYGMKDMERHLKIHTGDKPHK 
CEVCGKCF SRKDKLKTHMRCHTG VKPYKCKTC 
DYAAADSSSLNKHLRIHSDERPFKCQICPYASRN 
SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 
HMRVHSGEKPFKCEFCNVRCTMKGNLKSHIRIK 
HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EVPCCPCVCfCOlr' A AT T> TTJT7T? TT-Tf^TA/T? "PTT V r^XT Vf" 1 Q 

FDSKQPShTLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKRQHSEYNESKNSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKIIVGHQVPQANT 

IVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 
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SEQ1D 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=JsoIeucine, K=Lysine, L=Leucine, MNMethioninc, 
N=Asparagine, P=Prollne, Q=GIutamine, R=Arginine, S=Serine, 
T— Threonine, V^Valine, W^Tryptophan, Y=Ty rosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 
FEGLNALIQEGTAEVTVVSDGGQNIAVATTAPPV 
FSSSSQQELPKQTYSIIQGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSL1CPCPRPAD 

WSILQGTDWSILQSADWCIYNPLARHRALTGVFL 

QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 

RPNKKD S AERNHRP AREG S V A QRQPNP A ALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRWGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLPIAVAALLCPGSGPGAQSGLEFVERPPPSPL 

AWLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGVVGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYILPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVDFLDTNIIITEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCCIIVDSGYSF 

TfflVPYCRSKKKKEAIIRINVGGKLLTNHLKEIISY 

RQLHVMDETFfVINQ VKEDVC YVSQDFY RDMDI 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIQE 

MGEPEATVYSIQNLPEEMQPHFFKNIVLTGGNSLF 

PGFRDRVYSEVRCLTPTDYDVSVVLPENPITYAW 

EGGKLISENDDFEDMVVTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


AVQRIRHEMNIFRLTGDLSHLAAIVILLLKIWKTR 

SCAGISGKSQLLFAL.VFTTRYLDLFTSFISLYNTS 

MKVWYAIHRNVFHLQCTGLWTLNLCQLCIFN 


3201 


A 


1 


469 


IRHEGRGQRGKMEL VQ VLKRG LQ QITG HG GLRG 

YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKQ 

FFGRHRWWYTTEMNGKNTFWDVDGSMVPPE 

WHRWLHSMTDDPPTTKPLTARXFIWTNHKFNVT 

GTPEQYWYSTTRKKIQEWIPPSTPYK 


3202 


A 


144 


840 


NSSQRIMATHALEIAGLFLGGVGMVGTVAVTVM 

PQWRVSAFIENN1VVFENFWEGLWMNCVRQANI 

RMQCKIYDSLLALSPDLQAARGLMCAASVMSFL 

AFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFn 

TGMWLIPVSWVANAIIRDFYNSIVNVAQKRELG 

■cat vr nu/TTAT \/t n/r,RAi ■p<~ , r'VPr , r''MTrvQQ<;vT? 
JbAl_> I JLvj W 1 1AL VJL1 V*jUr/\J_,.r\_A». vrv_,^i>in,is.ooo I Jtv 

YSIPSHRTTQKSYHTGKKSPSVYSRSQYV 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYVVTRTISCHV 
QNGTYLQRVLQNCPWPMSCPGSSYRTVVRPTYK 
VMYKJVTARE WRC CPGH SRV S CEE V AG S S A SLE 
PMWSGSTMRRMALRPTAFSGCLNCSKVSELTER 
LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 
PPAQGSPGDGGLQDQVGAWGLPGPTGPKGDAG 
SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 
PPGPPGPMGPPGPPGPTGVPGSPGH1GPPGPTGPK 
GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A^AIanine C^Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histldine, 
I=Isoleucine, K=Lysine, L=Leucine, M~Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T— Threonine, V^Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


.3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNVNSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEVRFMMWNNHYILHNSFFRREIKRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQIICP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

YRIIYNLFHKTVPEFKYRELQILRVQNQFLWEKY 

KRKKEYMNRKMFGPJDRIINERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FAVRFAKNYERLQSDYVTDDHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSniKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHffiMEPEWEAAFTLQMKLTrTVISMMQDWC 

ASDEKVLIEA YKKCLA VLMQCHGG YTDGEQPIT 

LSICGHSVETIRYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPMLIEHPLRCLVL 

CAQVHAGMWRRNGFSLVNQIYYYHNVKCRRE 

MFDICDVVMLQTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSEITHKDVVQQNNTLIEEMLYL 

UMLVGERFSPGVGQVNATDEIKREUHQLSIKPM 

AHSELVKSLPEDENKETGMESVIEAVAHFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTILQWAVEHNGYAWSESMLQRVL 

HLIGMALQEEKQHLENVTEEHVVTFTFTQKISKP 

GEAPKNSPSILAMLETLQNAPYLEVHKDMIRWIL 

KTFNAVKKMRESSPTSPVAETEGTIMEESSRDKD 

KAERKRKAEIARLRREKIMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP 

AQTQVPEQRQF VTCILCQEEQEVK VESRAMV LA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMHPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

NIFNNRLNFSDQPNLTQWIRTISQQIKALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKIPYS 

ESEKEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYTIQSIERILSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSVVQGHFCKPFASLVPND 

SHEELPCELDIDMFHLLVGLVLAFPALQCQDFSGI 

SLGTGDLHIFHLVTMAHIIQILLTSCTEENGMDQE . 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWHL 

WRSVRAGIMPFLKCSALFFHYLNGVPSPPDIQVP 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLIES 

WCRNSEVKRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 
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SEQID 

NO: 


Method 


Predicted 
beginning 
nucleotide 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E-GIutaniic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoieucine, K=Lysine, JL/=Leucine, M=Methionine, 
N = Asparagine, P=Proline, Q=Glutamine 7 R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyroslne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RRGNPLHLCKERFKKIQKLWHQHSVTEEIGHAQ 
EANQTLV GID WQHL 


3207 


A 


49 


963 


QLSPSQAPAG AQEV ARRVTVG SASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITWQAKLAKNY 

GMTRMDPYCRLRLGYAVYETPTAHNGAKNPRW 

NKVIHCTVPPGVDSFYLEIFDERAFSMDDRIAWT 

HITIPESLRQGKVEDKWYSLSGRQGDDKEGMINL 

VMSYALLPAAMVMPPQPWLMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKAIQDMFPNMDQEV1RSVLEAQRGNKDAAIN 

SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VIIFTGLFSVAFLGRRLVLSQWLGELATIAGLVW 

GLADLLSKHDSQHKLSEVITGDLLIIMAQITVAIQ 

MVLEEKFVYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYYIPAGSFSGNPRGTLEDALDAFCQVGQQP 

L1AVALLGNISSIAFFNFAGISVTKELSATTRMVL 

DSLRTVVIWALSLALGWEAFHALQILGFLILLIGT 

ALYNGLHRPLLGRLSRGRPLAEESEQERLLGGTR 

TPINDAS 


3209 


A 


104 


1999 


AKVVSLKEFSCFWRREKPVSSLSSLQVKAEASW 

DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 

DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 

IPGCGVTFEIVSNIPEDAQGVEEREALARMAANV 

ENPASADSEAYIEKYLRSVLAVENLLTLDRLRQE 

VAVKEQLTGKGKLSRRSISSPNVNRLSGSRQDLIP 

SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 

SPQNNHSPDPGLSNLAASYLNPVKSFVPQMPKLL 

KSLFPVRDEKRGKRPSPLAHQPVPRJMVQSASPDI 

RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 

AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 

YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 

EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 

EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 

GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 

EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 

LPS GKNDGSIGGKQ YFRCNPGYGLL VRPSRVRR 

ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 

LTAALAKADRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALWS 
GGIVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 
QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKVILLGHWLLTTWGCIVFSGSYA 
WANFTILALGVWAVAQRDSIDAISMFLGGLLATI 
FLDIVHISIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TIDSAEAPADPFAVPEGRSQDARGY 


3212 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 
ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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SEQ 10 

NO: 


Method 


Predicted 
' beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycioe, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T<=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

Q YLFKNKPPDGNAPPN SF YRAL YPKIIQDIETIES 

NWRCGRHSLQRJHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLm^J^JNlNuMMV lObKUKolAVWJJJVlAbrlUlliv 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

M1VPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDF1TAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRAL YPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKI WDKNTLECKRJLTGHTG SVLCLQ Y 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMM VTC SKDRSI A V WDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RTVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3214 


A 


1 


1962 


FRGGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRAL YPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKTV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RTVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucinc, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LVEHSGRVFRLQFDEFQ1 VS SSHDDTILI WDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRNGPALQEAYVRVVTEKSPTDWALFTYEGNS 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPKFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVTINARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

RTWEQQQEVVSRNRNEQESAVHPREIFKQKERA 

MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGIEVIDE 

GWWRGYGPDGHFGMFPANYVELIE 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 
DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 
QKMTRVRVVDNSALGNSPYHRAPRCIHVYKKN 
GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 
PRFDSNNVVLIEDNGNPVGTRIKTPIPTSLRKREG 
EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNVVQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAK1TPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMIQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDLAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MN WQKLDH WLMSN SS ELM1THALERVCS VMP 

AS1TKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMIQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 


572 


TSAEGWKGCTCTFKDRSKLREHLRSHTQEKVVA 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Hlstidine, 
I=Isoleucinc, K=Lysine, L=Lcucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










CPTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSKRFATERLLRDHMRNHVNHYKCPLCDMTCPL 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNNLTVHLRK 

KHQFKWPS GHPRFRYKEHEDG YMRLQL VRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQGIILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSV1HW 

NQTNAQGQQErV YYVLSEAPGEPPP VPEPP SG G I 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGIPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENVVDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HLANGHV VPHCPQVKG V VREENK VRA VPT WAS 

VQVVDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPYLSPGTPQLEFSA 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGVVRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSFTPDENSDQNSRSSSQASGITGSYSVSESPFFSPI 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

P SDGINSEVLEAIRVTRHKNAMAER WESRI YA SE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLYIISVKG1KGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YRRKDGVFLYFEDNAGVIVNNKGEMKGSA1TGP 
VAKECADLWPRIASNAGSIA . 


3222 


A 


207 


1321 


PLIPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEnQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSTIIGVGVGAGAYILARYALNHPDTVEGLVLIN1 

DPNAKG WMD WAAHKLTGLTS SIPEMILG HLFSQ 

EELSGNSELIQKYRN11THAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLVVGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 
GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 
EQPPETAAQRCFCQVSGYLDDCTCDVETEDRFNN 
YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 
QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAN 
NLIEECEQAERLGAVDESLSEETQKAVLQWTBCH 
DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 
GPDAWKIWNVIYEENCFKPQTIKRPLNPLASGQG 
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SEQ ID 

NO: 


Method 


| Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glyclne, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TSEENTFYSWLEGLCVEKRAFYRLISGLHASINV 

HLSARYLLQETWLEKKWGHNITEFQQRFDGILTE 

GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFQL 

FTGNKIQDEENKMLLLEILHEIKSFPLHFDENSFF 

AGDKJKJEAHKLKEDFRLHFRNISRIMDCVGCFKC 

RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 

EFHLTRQErVSLFNAFGRISYKCERIRKTSRNLLQ 

NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 

QPCVQPT PAPQT pppppT PAPA A QHTN/I^ A OH-DTTOMP 

LRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYQA 
TIGIDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 
IPSYIRDSTVAVVVYDITNLNSFQQTSKWIDDVRT 
ERGSDVIIMLVGNKTDLADKRQITIEEGEQRABCE 
LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 
QEKSKEGMIDIKLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIGS SPSPP VNG GNNAKRV A 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVrVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TENNNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFVVSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNNNRSTGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDIEEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

WNDYKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDIDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKRAMNLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

PQFISPQVSASMLKQFPNSGLSPGLFNVGPQLSPQ 

QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QPGMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

QTKGPIPGYGSGFSSGGMDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEANMHKNGArVAPGK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamlc Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codpn, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TRGGSPYNQFDIIPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHNPTHLSNKMWKNHISSRNTTPL 

PRPPprjT TTsJPlCP 0 . c .PW < 5 < ?T APP. °.VR frWOTfTn^P. T 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

ICMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

A XTVThTT \/IVI HP VA>inT)QTVn\/T QMT VI/1QTAVT V 
AJNINJNJL VI I JLv^K x IVlLIJro 1 I ^ VJU&JNJLlsaOo I J\ VL X 

CLCLRHRLSVRQGLALLLLMAAGACYAAGGLQ 
VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 
SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 
LGLHAGGGSGPGLLEGFSGWAALVVLSQALNGL 
LMSAVMKHGSSITRLFVVSCSLVVNAVLSAVLL 
RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 




679 


ncTU A T> TT? T? T>ffl T? A \/T5T DA/i^HPT (~±Tf\A \a/\/AaJ A T 
Ko 1 ivA.K 1 VjJ^iv/V V rl^r V OOr 1^ wAJVllV W V W/\JU 

LLLAALGSGRAERDCRV SSFRVKENFDKARFSGT 

WYAMAKKDPEGLFLQDNIVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 

SCRLLNLDGTCADSYSFVFSRDPNGLPPEAQKTV 

RQRQEELCLARQYRLIVHNGYCDGRSERNLL 










QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 
LKCVVVGDGAVGKTCLLMSYANDAFPEEYVPT 
VFDHY A VT V TVGGKQHLLGL YDTAG QED YNQL 
RPLSYPNTDVFLICFSVVNPASYHNVQEEWVPEL 
KDCMPHVPYVLIGTQIDLRDDPKTLARLLYMKE 
KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 
VFDEAILTIFHPKKKKKRCSEGHSCCSII 


3229 


A 


25 


722 


Alb AOKb AKMyL.KFMfc.llNr r,ML.IN K VL.OKL.U V AO 
QWRFVDVLGLEEESLGSVPAPACALLLLFPLTAQ 
HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 
IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 
EDRAKCFEKNEA IQA AUD A V AQEGQCRVDDKV 
NFHFILFNN V DGHL YELDGRMPFP VNHG AS SEDT 
LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 
RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 
RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 

rZVJ ACAT \A A AT A /T\/T7A/U/T^ThT7P TOT7PPT fYRQlTSTPAyf 

KRLEEMSNMFQSSGVQHHPPEPKAQTEGNEDSE 
GK^QRWEM^MT)KKHFKLWRRPITGTHLYQYRV 
FGTYTDVTPRQFFNVQLDTEYRKKWDALVIKLE 
ViERDVVSGSEVLHWVTHFPYPMYSRDYVYVRR 
YSVDQENNMMVLVSRAVEHPSVPESPEFVRVRS 
YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 
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seOid 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

to first amino 
acid residue of 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=>Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YC V S WMVS S GMPDFLEKLHMATLKAKNMEIKV 
KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
IEYA 


3231 


A 


2117 


590 


FVPEPPEAGASSPCAPGDPDMSFRKWRQSKFRH 

VPGQPVKNDQCYEDIRVSRVTWDSTFCAVNPKF 

LAVIVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

TGPVLDIDWCPHNDEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVWLEGHTKRVGI1AWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VSWNHNGSLFCSACKDKSVRIIDPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTSV 

wvrfiKRnssre vffitffppythfi ntftskfpor 

GMGSMPKRGLEVSKCEIARFYKLHERKCEPIVM 

TVPRKSDLFQDDLYPDTAGPE AALEAEE WV SGR 

DADPILISLREAYVPSKQRDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 

ENGDA 


3232 


A 


3 




RLREDDRRG LPL SS PL WTEPPL S CCL P A T YP ADM 
GTAG AMQLC WV1LGFLLFRGHN SQPTMTQTS S S 
QGGLGGLSLTTEPVS SNPG YIPS SEANRPSHLS ST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVVWI 
ILVGVVSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3233 


A 


3 


718 


KJLKJblJiJKJvOi^rivoDrlj W IcrrLo^ULr/Vl Y rJWJSyL 

GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVELVVWI 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLNILGQKVSMHYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTIILRNLNPHSTMDSELGA 

LAPYAVLSSSNVRVIKDKQTQLNRGFAFIQLSTIE 

AAQLLQILQALHPPLTIDGKTINVEFAKGSKRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYTIMSPAVLKSELQSPTHPSSALPPATSPTAQE 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 
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SEQ ID 

NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A— Alanine C = Cysteine, D— Aspartic Acid) 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Jsolcucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=>Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQPISSLPvDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALIRHQQLSGLHKQNLEI 

HRRAHL SENELEALEKNDMEQMK YRDRA AERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPIEA 

QTRVRG SGLGARGS SYG VTSTES YKETLHKTMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQIETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQILPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFHWRNMHAPGMKKIKLD 

TPEEIARWREERRKNYPTLANIERKKKLKLEKEK 

RGAVLTTTQYGKMKGMSRHSQMAKIRSPGKNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLINSDSESDKEEKPQHSVIPKEVTPALCSL 

MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 

APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 

REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 
RRRGRVVSRKKMSLKSERRGIHVDQSDLLCKKG 
CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 
WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 
KKTJSTEKTRKVTTVKKFFSASSRVGSKKEIQEAKA 
PSPSINRQTSIETDRVSKEFIEFLKTFHKTGQEIYK 
QTKLFLEGMHYKRDLSffiEQSECAQDFYHNVAE 
RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 
CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 
NEDIPEVSDMVVKAITDIIEMDSKRVPRDKLACIT 
KCSBCHIFNAIKITKNEPASADDFLPTLIYIVLKGNP 

T,r>T nc\TTAVTTDT7r r \roCDT lVyfT^n'n'r^rf^: WtTHTKIT ^PA 

PRLCjbiNlv^ Yl 1 Kr CNJr oK-LM 1 (jJbDO Y ir llNLv_.l^A 

VAFIEKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

ESWSPDACLGVKQMYKNLDLLSQLNERQERIMN 

EAKKLEKDLIDWTDGIAREVQDIVEKYPLEIKPP 

NQPLAAIDSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 


VLSVCPTGVFRPAPCRMAFMKKYLLPILGLFMA 
YYYYSANEEFRPEMLQGKKVIVTGASKGIGREM 



292 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanlne, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Metliionine, 
N=Asparagine,P=Proline, Q=Glutnmine, R=Arginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
^possible nucleotide insertion 










AYHLAKMGAHVVVTARSKETLQKVVSHCLELG 
AASAHYIAGTMEDMTFAEQFVAQAGKLMGGLD 
MLILNHITNTSLNLFHDDIHHVRKSMEVNFLSYV 
VLTVAALPMLKQSNGSIVWSSLAGKVAYPMVA 
AYSASKFALDGFFSSIRKEYSVSRVNVSITLCVLG 
LIDTETAMKAVSGIVHMQAAPKEECALEIIKGGA 
LRQEEVYYDSSLWTTLLIRNPCRKILEFLYSTSYN 
MDPvFINK 


3239 


A 


213 


422 


ERTMQLEIKVALNFIIFYLYNKLLW/QPLKKK*EA 
HWYPDKPLKGSGFHT/GEMVDPVGELAAKRSGL 
TV ED 


3240 


A 


1255 


1425 


HESYHVNPNLCNPVAPTSGAHSIG*KWPSWLGA 
VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKTPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
QCLDTAQQDLYRKVMLENYRNLVFLAGIAVSKP 
DL1TCLEQGKEPWNMKRHAMVDQPPGR 


3242 


A 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSWPPNRSQT 
GWPRGVTQFGNKYIQQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKLREQI 
LDL SKRYVK ALAEENKNT VD VENG ASMAG YGK 
ITVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 

CILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSP 

GVESQLYKLPWVCEEGAGIPTVLQGHIDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

AIQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFY 

FGVVGSFLFILIQLVLLIDFAHSWNQRWLGKAEE 

CDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYT 

EPS G CHEGK VFISLNLTFC VC VSIAA VLPK VQDA 

QPNSGLLQASVITLYTMFVTWSALSSIPEQKCl^IP 

HLPTQLGNETVVAGPEGYETQWWDAPSrVGLIIF 

LLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

ASLHVMMTLTNWYKPGETRKMISTWTAVWVKI 

CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGIVVEAAAGAGALITLLLMLILLVRLPF 
FKEKEKKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVARQKALPRLRGVMS 

RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 

LYTGKPNLVNGLQARTFGIWTLLSSVIRCLCA1DI 

HNKTLYHITLWTFLLALGHFLSELFVYGTAAPTI 

GVLAPLMVASFSILGMLVGLRYLEVEPVSRQKK 

RN 


3247 


A 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEENSV 
THHEVKCQGKPLAGrYRKREEKRNAGNAVRSA 
MKSEEQKIKDARKGPLVPFPNQKSEAAEPPKTPP 
S S CDSTN AAIAKQALKKPIKGKQAPRKKAQGKT 
QQNRKLTDFYPVRRSSRKSKAELQSEERKRIDELI 
ESGKEEGMKIDLIDGKGRGV1ATKQFSRGDFVVE 
YHGDLIEITDAKKREALYAQDPSTGCYMYYFQY 
LSKTY C VDATRETNRLGRLINHSKCGNCQTKLH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, KHLysine, L=Leucine, M=Methionine, 
N— Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DIDGVPHLILIASRDIAAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 
VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

PDIGEANAMCLATCTRDGKPSARMLLLKGFGKD 

GFRFFTNFESRKGKELDSNPFASLVFYWEPLNRQ 

VRVEGPVKKLPEEEAECYFHSRPKSSQIGAVVSH 

QSSVIPDREYLRKKNEELEQLYQDQEVPKPKSW 

GG YVLYPQVMEFWQGQTNRLHDRIVFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRVVEPKRAVSREDSVKPGA 

HLTVKXIFVGGIKEDTEEYNLRDYFEKYGKIETIE 

VMJilJK^oOiSJSJvOr Ar V 1 rUUrlXJ 1 VJJJvlv V vis. i 

HTINGHNCEVKKALSKQEMQSAGSQRGRGGGS 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 
LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 
GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 
EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 
ASNVTFIHGYIEKLGEAGIKNESHDIVVSNCVINL 

V r \JiS\J\£ V Ls\}ll/\ iKV LJVrlvjkJllJb I r ou V I 1 o-LrlH^r 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 
PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 
HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 
EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 
GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 
GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 
LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 
GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 
EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 
ASNVTFIHGYIEKLGEAGIKNESHDIWSNCVINL 

EEIRTHKVLWGECLGGALYWKELAVLAQBCIGFC 
PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 
HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 
EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 
GGCSALELKD1ITDPFKLAEESD SMKSRCVPDAA 


3252 


A 


1 


574 


PLGSNTAPALRVMVQAWYMDDAPGDPRQPHRP 

DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 

K1RRERNYSWMDIITICKDKLPNYEEK1KMFYEE 

HLHLDDEIRYILDGSGYFDVRDKEDQWIRIFMEK 

GDMVTLPAGIYHRFTVDEKNYTKAMRLFVGEPV 

WTAYNRPADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cystcinc, D=Asparlic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=HistidIne, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possible nucleotide insertion 










KYLLRLLDKTTVSHNTKRFRFALPTAHHTLGLPV 
GKHIYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 
KVYLKGVHPKFPEGGKMSQYLDSLKVGDVVEF 
RGPSGLLTYTGKGHFNIQPNKKSPPEPRVAKKLG 
MIAGGTGITPMLQLERAILKVPEDPTQCFLLFANQ 
TEKDIILREDLEELQARYPNRFKL WFTLDHPPKJD 
WAYSKGFVTADMIREHLPAPGDDVLVLLCGPPP 
MVQLACHPNLDKLGYSQKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATINNEDNWIAHQDDFNQLLAEL 

NTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

iJAoJro 1 JrHiJlNil till &/\r 1 ll^E i r/\lSJ\JVi/\/\L/JvlNjPv 

PQVPVPGSDISETQVERKRGKKRNKEATGKDVE 

SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GoAAMKVKlKCWrNUVA 1 WLW VArNUJtllN^ijlUK. 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 
ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIYNPR 

FGPREGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMVVRNPIIEKQSKDGKPVIEYQEEELLDKVYSS 

VLRQCYSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFINRMEESLNIVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMSAAVCFMIDASVHPTLDFC 

RRLDSIVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFKFrYFNHMNLAEKSTVHMRKTPSVSLTSVHPD 

LMKILGDINSDFTRVDEDEEIIVKAMSDYWVVG 

KKSDRRELYVILNQKNANLIEVNEEVKKLCATQF 

NNIFFLD 


3258 


A 


113 


1558 


APRGC SMPHRKKKPFIEKKKA V SFHL VHRSQRD 
PLAADESAPQRVLLPTQKIDNEERRAEQRKYGVF 
FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 
EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 
SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFIL 
QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 
GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 
FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 

NDYYKEKAENCVKLNTLEPLEDQDLPIvlNELDES 
EEEEMITVVLEEAKEKWDCESICSTYSNLYNHPQ 
LIKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 
RIQMTNGSDLPKVSTQPRSKNESKEDKRARKQAI 
KEERKERRVEKKANKLAFKLEKRRQEKELLNLK 
1 KNVEGLKL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanlne 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLIILATISDSHLHTPMYFFLSNLSFA 

DICVTSTTIPKMLMNIQTQNKVITYIACLMQMYF 

FELFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

PHLCGLLVLASWTMSALYSLLQILMVVRLSFCT 

ALEIPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKIISSIHAISSAQGKYKAFSTC 

ASHLSVVSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTWTPMLNPFIYSLRNKDIKRALGIHLLWGT 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEIKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGILSPSELRKIFSNLE 

DILQLHIGLNEQMKAVRKRNETSVIDQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDIIPTQMQRL 

TKYPLLLDNIATYTEWPTEREKVKKAADHCRQIL 

NYVNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PTSTVEELRNLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDILVLLQKQDDRLVLRCHSK1LASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPIPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIAIPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASN1LVMDHMIMTPEMPTMEPEGGLDD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKDVNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GIPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHKIEA 

DLEHLKKVEESYTILCQRLAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTKIELLPSYST 

ATLIDEPTEVDDPWNLPTLQDSGIKWSERDTKGK 

ILCFFQGIGRLILLLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIVVSMVSSSLLTVRAAIPIIMGANIGTSITNT 

IVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLIVESFHFKNGEDAPDLLK 

VITKPFTKLIVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNWTMKNVTYKENIAKCQHIFVNFHLPDLAVGT 

ILLILSLLVLCGCLIMIVKILGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAILVGAGMTFIVQSSSVFT 

SALTPLIGIGVITIERAYPLTLGSNIGTTTTAILAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFTRL 

PIRMAKGLGNISAKYRWFAVFYLIIFFFLIPLTVFG 

LSLAGWRVLVGVGVPVVFIIILVLCLRLLQSRCPR 

VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaniic Acid, F=Phenylalanine, G=Glycine, HNHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,>=possible nucleotide deletion, 
\=possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRVVLF 

ALYLAMFVVGLVENLLVICVNWRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAIIPLPEVV 

titat X/'C/TyDTJAXOT TJIVA A T>'CC r r*VO'T"lX7 A T A A / A T CTTT 

HlC^LVnOPriFMCljrMAr'riil Yal WALAVALa 1 11 
LGFLLPFPLITVFNVLTACRLRQPGQPKSRRHCLL 
LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 
HLVHLLYFFYDVIDCFSMLHCVINPILYNFLSPHF 
RGRLLN A V VHYLPKDQTKAGTCA S SS SCSTQHSI 
IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 
TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 
RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 
AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 
G VGAATHV VTYD A SDQGL YS APRV W WMFRAFG 
HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 
RAQLDPAFIKTYEDIKENLESRRFQVVDSRATGR 
FRGTEPEPRDGIEPGHIPGTVN1PFTDFLSQEGLEK 
SPEEERHLFQEKKVDLSKPLVATCGSGVTACHVA 
LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 
GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHIQAGQCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERJ 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDVVRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMNTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNA 

DLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQY 

RALTVPELTQQMFDSKNMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRI 

SEQFTAMFRRKAFLHWYTGEGMDEMEFTEAES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGHWVMTPSEGARAGTG 
RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 
VKKSALCGEQVHILGCEVSEEEFREGFDSDINNR 
LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 
RTDPVPVTIALDSLSWLLLRLPCTTLCQVLHAVS 
HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 
GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 
IRMWFQWSEQRDYIDTTWNCGYLLASSFVFLNL 
LGQLTGCVLVLSRNFVQYACFGLFGIIALQTIAYS 
ILWDLKFLMRNLALGGGLLLLLAESRSEGKSMF 
AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 
FDASFFSIVQNIVGTALMILVAIGFKTKLAALTLV 
VWLFAINVYFNAFWTIPVYKPMHDFLKYDFFQT 
MSVIGGLLLVVALGPGGVSMDEKKKEW 


3267 


A 


802 


1011 


ASTFC S A WKRRSTAAL WWSG SRASRSHPRELGP 
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SEQM> 
NO: 


Method 


Predicted 
beginning 
nucleotide 

corresponding 
1 to first amino 

acid residue of 
' peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, HHHistidine, 
I=Isoleucine, K=Lysine, L=Lcucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=GLutamine, R=Arginme, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LCFVFGTAALSIRSMDVLSLFLEHGKLVFASGLSP 
RA 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKEGQVVGV 
KTTKASMTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 
MTTNAGPLHPYWPQHLRLDNFVPNDRPTWHILA 
GLFSVTGVLVVTTWLLSGRAAVVPLGTWRRLSL 
CWFAVCGFIHLVIEGWFVLYYEDLLGDQAFLSQ 
LWKEYAKGDSRYILGDNFTVCMETITACLWGPL 
SLWVVIAFLRQHPLRFILQLVVSVGQIYGDVLYF 
LTEHRDGFQHGELGHPLYFWFYFVFMNALWLV 
LPGVLVLDAVKHLTHAQSTLDAKATKAKSKKN 


3270 


A 


17 


229 


GDTGPQILMSYLDSVASKLLQMVKKLSQSFCSNF 
KYLTKYSRKQVSDEIKKSRRTVESNPIFFKKNKKI 
Q 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPS SAG 


3272 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPAIDSVIT 
ILPFSFSCFFIITKCFGLSIFPSVIFFLHVYFILTLVVF 
YCC 


3273 


A 


59 


1562 


QA WS LQ V ALSPFFFP ASPSNSF AAA VPQLLFPELP 

LPHVPGQESAKRRSARRFLIMSELTKELMELVW 

GTKSSPGLSDTIFCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDILESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEIEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLKISKIPYLDCLASE 

THLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 

DNGFIPDSLLEDVMKALDLVSDPEYINLMKNKL 

DPEGLGIILLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKQSNYNEKVMYVEGTAVVMGFEDPMLQTD 

bTPIKRCLQTKWPYEELLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 
GSRAPQPVVRSFCGSVGAEGRMEKLRLLGLRYQ 
EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE 
LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 
QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 
LVIALIQLAKAVLRMLLLLWFKAGLQTSPPrVPL 
DRETQAQPPDGDHSPGNHEQSYVGKRSNRVVRT 
LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 
TPLGLQETI AEFL YIARPLLHLL SLGL WGQRSWK 
PWLLAGVVDVTSLSLLSDRKGLTRRERRELRRR 
TILLL YYLLRSPF YDRF SEARILFLLQLL ADHVPG 
V GL VTRPLMD YLPT WQKI YF Y S WG 


3275 


A 


575 


759 


SVYSASSCKCCNYRKTEQ1PDCEQPPASSMPERPS 
HESQPTPQMMPLSAPSRAEELGQRPG 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 
QHISSLLVLVSTTCLFAFPRVPIAFESKSCLIYHCH 
CAFTVRHYMCSSHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 
SSQGVHDQVLPTPNASSRVIVHVDLDCFYAQVE 
MISNPELKDKPLGVQQKYLVVTCNYEARKLGVK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F=PbenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










KLMNVRDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSPVVERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKLLAKL 

VSGVFKPNQQTVLLPESCQHLIHSLNHIKEIPGIG 

YKTAKCLEALGINSVRDLQTFSPKILEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLnRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

VDILMKLFRNMVNVKMPFHLTLLSVCFCNLKAL 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDKETNRDFLPSGPJESTRTRESPLDTTNF 

cvuvniMRUDi r^ci DTJr;\/r»OT3ArpvrM D\rr»TOUT;n 

oJSJiJSkJJlr^IirrljV^oi^r tu V DK^c, V r J\.l^L.r V UI^illUL. 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 
QDIPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 
YMSSQKDYSYYLDNRLKDERISQGPKEPQGFHF 
TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 
VATDSHEGLTENREPDSVDEKITFPSDIDPQVFYE 
LPEAVQKELLAEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 
KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVQ 
DRIRALRAAPAGGFQNIACLRSNAMKHLPNFFY 
KGQLTKMFFLFPDPHFKRTKHKWRIISPTLLAEY 
AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 
ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 
NFPAIFRRIQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQELAERGVRIVSRGRTQLFALNPRSGSLVTAGRI 

DREELCAQSPLCVVNFNILVENKMKIYGVEVEn 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDADVGVNSLRSYQLSSNLHFSLDWSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHIRVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGKLTYSFRNEEEKISETFQL 

DSNLGEISTLQSLDYEESRFYLMEWAQDGGAL 

VASAKV VVTVQD VNDNAPE VILTSLTS SISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDNYYHLLTTRDLDREETSDYN1TLTVMDHGT 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSS'YVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPECLYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 
VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 
LIFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 
EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 
GTWPNNQFDTEMLQAMILASASEAADGSSTLGG 
GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=GIutamic Acid, F=Phenylalanlne, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSVVAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVWEGRWRV1 

PYDVLPDWLKDNDYLLHGHRPPMPSFRACFKSIF 

RIHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF 

MAPLQEKVVFGMFFLGAVLCLSFSWLFHTVYCH 

SEKVSRTFSKLDYSGIALLIMGSFVPWLYYSFYCS 

PQPRLIYLSIVCVLGISAIIVAQWDRFATPKHRQT 

RAGVFLGLGLSGVVPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMYITGAGLYAARIPERFFPGKFDI 

WFQ SHQIFHVLV V AA AFVHF YG V SNLQEFRYGL 

EGGCTDDTLL 


3281 


A 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEKLA 
KLQAQVRIGGKGTARRKKKVVHRTATADDKKL 
QSSLKKLAVKNIAGIEEVNMIKDDGTV1HFNNPK 
VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 
SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 
PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

WQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYTITEYTCSFLPKFSIH 

IETKYEDNKGSNDTIFDNEAKDVEREVCFIDIACD 

EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPIMCSYKLVTVKFEVWGLQTRVEQFVHKVVR 

DELLIGHRQAFAWVDEWYDMTMDDVREYEKN 

MHEQTNIKVCNQHSSPVDDIESHAQTST 


3283 


A 


159 


547 


IKSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAVVGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 
VGAAGLSVTSKVIGGFAGTALGAWLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 
SVLPLPGAQDTVTCIRCGFNINVRDFEGKVVKTS 
VVFHQLGTAMPMSVEEGPECQGPVVDRRCPRCG 
HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 
EDS 


3285 


A 


123 


1535 


hrlsydeafamandplegfhevnlasptspdll 

gvyesgtqeqttspsviyrphpsalssvpiqanal 

dvselptqpvyssprrlncae1ssisfhvtdpapcs 

tsgvtagltklttrkdnynaereflqgatiteac 

dgsddefglstdslsrlrspsvlevrekgyerlke 

elakaqrelklkdeecerlskvrdqlgqeleel 

tAslfeeahkmvreanikqataekqlkeaqgkj 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 
KKGHTRNKSTSSAMSGSHQDLSVIQPIVKDCKEA 

TYT OT vrKTT7T7'D T \l/V'P\'C"D r riV>tTM>T/*^'DT7T nVTVrMJHTTJD 

JJJ_.oJL>y JNttrisJ-, WlsXJilr' i iVUJivl K^rr L>U)\.i i K^n,LJ\T r 

CLTFSKSELASAVLEAVENNTLSIEPVGLQPIRFV 
KASAVECGGPKKCALTGQSKSCKHRIKLGDSSN 
YYYISPFCRYRITSVCNFFTYIRYIQQGLVKQQDV 
DQMFWEVMQLRKEMSLAKLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPEVPPEEFRPFLAKMRGILKSIAS 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGGITSDQAAVISKF 

WiVorllV 1 JMlJvE/ O LflvlIN V^oiv WIN oULlvubo Wis. V L/KJIS. 

SQSRHSAQIHTPVAIIELELGKYGQESEFLCLEFD 
EVKVNQ1LKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 

FYERKKYGFKKR 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVGS 
RGFPLRLQATEVRICPVEFNPNFVARMIPKVEWS 
AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 
HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 
EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ 

EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 

KVQNIEDEYKNPRRNLSLMREKLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFS YLDSFQ SHDKACTKEKPYDGKECTETFI SHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVFISFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGKAFRCT 

SDLQRHEKTHTEDKPYGCKQCGKGFRCASQLQI 

HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 

GEKPHECKQCGKAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHERTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

VVAVAWVVVVSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPAIFRLIARQLAKIHA 

IHAHNG WIPKSNLWLKMGKYF SLIPTGF ADEDIN 

KRFLSDIPSSQILQEEMTWMKEILSNLGSPVVLCH 

NDLLCKNITYNEKQGDVQFIDYEYSGYNYLAYDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSTIEFDFLGYAIVRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASAQD 
ARYGQKDSSDQNFDYMFKLLIIGNSSVGKTSFLF 
RYADDSFTSAFVSTVGIDFKVKTVFKNEKRIKLQI 
WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 
SFNAVQDWSTQIKTYSWDNAQVILVGNKCDME 
DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 
TFERLVDIICDKMSESLETDPAITAAKQNTRLKET 
PPPPQPNCAC 


3292 


A 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGHISPAKDTSLQ 
QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidlne, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W°Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, impossible nucleotide deletion, 
\=possible nucleotide insertion 










GKLPELQGVETELCYNVNWTAEALPSAEETKKL 

MWLFGCPLLLDDVARESWLLPGSNDLLLEVGPR 

LNFSTPTSTNIV S VCRATGLGP VDRVETTRRYRLS 

FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 

ESlViPEPLNGPINILGEGRLALEKANQELGLALDS 

WDLDFYTKRFQELQRNPSTVEAFDLAQSNSEHS 

RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 

NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 

QQGLRHVVFTAETHNFPTGVCPFSGATTGTGGRI 

RDVQCTGRGAHVVAGTAGYCFGNLHIPGYNLP 

WEDLSFQYPGNFARPLEVAIEASNGASDYGNKF 

GEPVLAGFARSLGLQLPDGQRREWIKPIMFSGGI 

GSMEADHISKEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVlRACVEAPKGNPICSLHDQGAGGNGNVLBvE 

LSDPAGAIIYTSRFQLGDPTLNALEIWGAEYQESN 

ALLLRSPNRDFLTHVSARERCPACFVGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 

LERVLRLPAVASKRYL TNKVDRSVGGL VAQQQC 

VGPLQTPLADVAVVALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKLPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 

VSVNGAVVLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 

DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

CNGCQLLALLGWVGGDPNEDAAEMGPDSQPAR 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQIEARGL 

APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 

DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 

SPWLQLFINARNWTLEGSC 


3293 


A 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRERV 
AMHYQMSVTLKYEIKKLIYVHLVIWLLLVAKMS 
VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 
SFPRNNISYLVLSMISMGLFSIAPLrYGSMEMFPA 
AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 
HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKE AKILQHFGDGLCRMLDERLQRHRTSG G 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARViLLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HRNLVLRTHQPARYSLTPEGLELAQKLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hislidine, 
I=IsoJeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
-^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QPLELRPGEYRVLLCVDIGETRGGGHRPELLREL 
QRLHVTHTVRKXHVGDFVWVAQETNPRDPANP 
GELVLDHIVERKRLDDLCSSIIDGRFREQKFRLKR 
CGLERRVYLVEEHGSVHNLSLPESTLLQAVTNTQ 
V1DGFFVKRTADIKESAAYLALLTRGLQRLYQGH 
TLRSRPWGTPGNPESGAMTSPNPLCSLLTFSDFN 
AGAIKNKAQSVREVFARQLMQVRGVSGEKAAA 
LVDRYSTPASLLAAYDACATPKEQETLLSTIKCG 
RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSWIEQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTQR 

QQIAKSFKAQFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEILASRT 

KNQLREIMKAYEEDYGSSLEED1QADTSGYLERI 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

K1RGTDEMKFITILCTRSATHLLRVFEEYEKIANK 

SIEDSIKSETHGSLEEAMLTVVKCTQNLHSYFAE 

RLYYAMKGAGTRDGTL1R1MIVSRSE1DLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAA1PLRGDGS 

GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 

FLPSSKPASEVINEYSWKVDFLKGMLQAEKLTSS 

SEKALANQFLAPGRVPTTARERVPATKTVHLQS 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 

QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 

ARSLKTNTL A A QS VIKKDNQTL SHSLKMADQNL 

EKLKTESERLEQHTQKSVNWLLWAMLIIVCFIFIS 

M1LFIR1MPKLK 


3297 


A 


46 


617 


HKQPAGFLGLWLGTETYTISFPGPETFGLGLSHA 
TGIPGSPACRQPVVGLHSLHNYRMAMVSAMSW 
VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 
TCEVIAAHRCCNKNRIEERSQTVKCSCLPGKVAG 
TTRNRPSCVDA SIVIGK WWCEMEPCLEGEECKTL 
PDNS G WMC ATGNKIKTTRJHPRT 


3298 


A 


157 
• 


748 


IQPPDPRNMTLAAYKEKMKELPLVSLFCSCFLAD 
PLNKS SYKYEADTVDLN WC VISDMEVIELNKCT 
SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIQ 
KKLEAAEERRKYQEAELLKHLAEKREHEREVIQ 
KA IEENNNF IKMAKEKL A QKME SNKENRE A HL A 
AMLERLQEBCDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 

GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 

LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 

VPKVRREPKNLSDIRGPSTEATEFTEGNFAILALG 

GGYLHWGHFEMMRLTINRSMDPKlvIMFAIWRVP 

APFKPITRKSVGHRMGGGKGAIDHYVTPVKAGR 

LVVEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 

RGTLEKMRKDQEERERNNQNPWTFERIATANML 

GIRKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEIRVTPLGAGQDVGRS 
CILVSIAGKNVMLDCGMHMGFNDDRRFPDFSYI 
TQNGRLTDFLDCVIISHFHLDHCGALPYFSEMVG 
YDGPIYMTHPTQAICPILLEDYRKIAVDKKGEAN 
FFTSQMIKD CMKKV V A VHLHQTVQ VDDELEIKA 
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SEQ ID — 
NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, MHVIethionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YYAGHVLGAAMFQIKVGSESVVYTGDYNMTPD 

RHLG AA WIDKCRPNLLITE STY A TTIRDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKVPIYFSTGLTEKANHYYKLF1PWT 

NQKIRKTFVQRNMFEFKHIKAFDRAFADNPGPM 

VVFATPGMLHAGQSLQIFRKWAGNEKNMVIMP 

GYCVQGTVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSIPVGISLGLLKREMAQGLLPEAKKPRLLHGTL1 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGKELFDKANKHHFLHSLALLGVPHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINKAG 

KLQSQLRTTVVAAAAFLDAFQKVADMATNTRG 

GTREIG S ALTRMCMRHRSIE AKLRQFS S ALIDCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALIEERGRFCTFISMLRP 

VIEEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVILDLKGSD YS WSYQTPPS SPSTTMSRKSS VC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKDGCITKEEMLDIMKSIYDMMGKYTYPALR 
EEAPREUVESFFQKMDRNKDGVVTIEEFIESCQK 
DENIMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQM\LEQKTDALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKQIWQQYFAA 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
GYEFFVGQWTGTELHFHCTYKYSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVVVLKW 
GMTLFLLYFPQIFNKSNDGFTTTRSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYQARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLS S ACLIGDA WKELTIV AGA VSNQLL V WYP AT 
ALADNKPVAPDRRISGHVGIIFSMSYLESKGLLA 
TASEDRSVRIWKGGDLRVPGGRVQNIGHCFGHS 
ARVWQVKLLENYLISAGEDCVCLVWSHEGEILQ 
AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 
WHLVGRGYRGLG/DLGSLLQ VP* * ARYTQGCDS 
GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 
FPVLLPAGGSSWSRGLRIVCYGQWGRSCQGCPH 
QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS 
AQKAELIALTQAIRWGKDINVNTDSRYAFATVH 
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SEQ ID 

NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue or 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=His«dine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VRGAICQERRLLTS AEKAIKNKNPPSSKPNRS SS\F 

WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 

DFTKVKPHQAGYKYLLVLVDTFSGWTEAFATK 

NETVNMVVKFLLNEIIPRHGLPVAIGSDNGPAFA 

LSIV*SVSKALNIQWKLHCAYRPQSSGQVERMNC 

TLKNTLTKLILETGVNWVSLLPLALLRVRCTPYW 

AGFLPFEIMYGRVLPILPKLRDAQLAKI SQTNLLQ 

YLQSP 


3308 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRF SDIIFHP WKKEENGNQSRVIPYTITLThTP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3309 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDnFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

D VP YHD YF YTINRYTLTRV ARNKSRLRV STELR Y 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 


A 


2 


1198 


SPLCHPGLSRER/S*SEAKLRSGRYC*KRQVEAPL 

*RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERJRHRSRSRERKKSRSRSRERKKSRSRSRER 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MDAQEALARRLERAKKLQEQREKEMVEKQKQQ 

EIAAAAAATGGSVLNVAALLASGTQVTPQIAMA 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKRKMLWQGKKEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 
PGPAHDFPPLSAVLSGHTKT 


3312 


A 


3 


426 


LESPRH*PPCWGPLIWALTVSSVPSPTPELSCILKS 
P/RPACPV/PGLWPSLLSPAPPQSSGPLLGLSPCPG 
AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 
ASAPCRAVPLSPRRLTWPPHLQVGILIPTGRPWK 
NL 


3313 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAPXCTPAWVTQRDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP**T 
PRCPAALRAGAHIGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 
KSNSMLQKPT\AYVRPMDGQESMEPKLSSEHYSS 
QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 
DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 
FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 
LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 
SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenytaIanine, G=Glycine, H=His(idine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Giutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SDSEANEPSQSASPEPEPPPTNKWQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGRXAPKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KIESETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSREIEETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

is. V olNJtS.olSaviVJriisjNxliJlJlNKy\ I JeJL»j\JN oA 

GHKPSSNRESSKQSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 

IN A JJAJLbJJKr JbKA V Y Y LVA V V or IbCON AJLMisJ^ A 

QESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGYIVPARQWFI 
NNTRDIKTAAKELLKKVKFIPGSALNGMVEMMD 
RRPYWCISRQRVWGVPIPVFHHKTKDEYLINSQT 
TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 
GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


512 


AWHEGDSRSDQCHHPYNYGFDYYYGMPFTLVD 
SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 
GKLSGWVSVPWLLIFSM1LFIFLLGYAWFSSHTSP 
LYWDCLLMRGHEITEQPMKAEXRAGSIMVKEAIF 
LFRKGHSKGKLFLLFFLPFLQVHKTFPTTDGFHW 
AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAPNSFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 

TflPB/P? AAA r;R f PPPPPPMAP A A VD A CD 


3320 


A 


4037 


3432 


QMSEAVAEKMLQYRRDTAGWKICREGNGVSVS 
WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 
GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 

~\AlfH TCDp T^PA/FIT \/T \/Tf r T?VT7T^^'TTQQXTA TXr\7"CXTDT 

iVUSJ^lorivl-/r V UL, V .L, V JtvK. i rLD\j llooINA X ri VcrlTx* 
CPPKPGFVRGFNHPCGCFCEPLPGEPTKTNLVTFF 
HTDLSGYLPQNVVDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 
ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 
VADHKNLEVIVTNGYDKDGFVHDIQNDIHASSSL 
IN (jKo I V ri V IsJrlDkiN 1 (jKoA V ClHQDiJN DDH 
VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 
TKTYSNEVVTLWYRPPDILLGSTDYSTQIDMW*G 

rwrT3\r\\rr\ciT>{Tivnnm \ /tt a tv~it> a act tjtwdot t> 
l^VHV W (^/i_jr^tjlsAjCr<jl-. V l ia 1 ^Jr/\Arl_,r 1 VroLr 

RGVGCIFYEMATGRPLFPGSTVEEQLHFIFRILSE 

EAWALCAVETHR 


3324 


A 


1276 


466 


PG STHA S ARITIY* L* IILSN ATE VDNNFSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSLIPTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
, to first amino 
acid residue or 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glulamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I=Isoleucine, K=Lysine, I/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibJe nucleotide deletion, 
\=possible nucleotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCNI 

SLPGEHNANLISVL**GEQGCA*NVFHISFS*AHN 

RNLLSIDFDHITRTGKIYDDHRKFTLRILYDQTGR 

PILWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSIICYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYRNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 

RRVLYKYTKQARLSEVLYDTTQVTLTYEESSGD 

LSD S STLI A* LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLPIDLYRYV 

DVSGRTEQFGKFSVINYDLNQVITTTVMKHTKIF 

SANGQVIEVQYEILKAIAYWMTIQYDNVGRMVI 

CDIRVGVDANITRYFYEYDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

LIAMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 

EILYTPYGDIYHDTYPDFQVIIGFHGGLYDFLTKL 

VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPKP 

FNLSTKLIKYGEFHFLFLILCLTDIRS WLELFGFQL 

HNVLPGFPKPELENSPSI*QMSNSMLHLLCASLS* 

TELGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

GGKQPRFAAVPSVFGKGIKFAIKDGrVTADIlGVA 

NEDSRRLAAILNNAHYLENLHFTIEGRDTHYFIK 

LG SLEEDL VLIGNTG GRRILEN G VNVTV SQMTS V 

LNGRTRRFADIQLQHGALCFNIRYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

"KTT rDPDT>VDt r\TT TV/TD T A A /^rnVQCUVADCI CAT/" 

EKHTDYHNEARGPWPGWVG*RTADGSCGRGPD 
GAHHPGPKSS S WRA SRLLPGLGGSHHLDA YVGR 
DLECGTPAPLQLEIPPQPRGHPAPIPTGQAGPRDS 
GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 
tt DDDfii vubcvc a r^avxu a PCPTQ<"V5fT , i3f}p en 

AVPKHRAWRTPLCSQ 


3327 


A 


1 


418 


CSECGKSFCKKSKFIIHQRTHTGEKPYECNQCGK 
SFCQKG 1 L rVHQR 1 H 1 ubivr Y bCNiiLAjKJNr Y 
LHLIQHQRTHSGEKTYECSYCGKSFCQKTHLTQH 
QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 
GVKLY 


3328 


A 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENELDED 
IWFTPTTDLQILTSSILPSIL 


3329 


A 


45 


419 


EELSCWQIWQQIANDLTRCQDSMINNSQCHKQG 
DFPYQVGTELSIQISEDENYIVNKADGPNNTGNP 
EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 


3330 


A 


64 


430 


FWRNFTGLAPAAAVATTTSSSTMRFTSISNSLTST 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny!alanine, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, L= Leucine, M-Methionine, 
N=Asparaglne, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 

X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










A A irj OT7TTCTTTT A T , l7'T^T7vT'T v rT u TTT , CriT?'T\rNT^'KT/^k 

LLSRGFENLVPYTSTVSVVTTPVMTYGHLEGLIN 
EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYECNSRCQCGPDCPNRIVQKGTQYSLCIFR 
1 ofNtjK'j W(j Vlvli^VKllvKMar VJYLc Y VQjriVllbiJb 
AERRGQFYDNKGITYLFDLDYESDEFTVDAARY 


3332 


A 


25 


461 


paadfvlqarptradilgihskydevrkagacfy 
kmtglgpgpqAlyngepfkheemnikelkmavl 

VKJVUVlJJAo V I J_,V^i\ll V rlAJ 1 LiJNJJK. 1 INALUr L.JYLUK. 

NNVVPRINTLILRTNQQYLNLLSTSVTADAEDFS 
TFFFLDSQDKSA 


3333 


A 


317 


54 


AWIIFLPPLTSCPLWAPGTKHKTILEARSGLGPIK 

A "VTyDT /^TDD r T'D/^t7L)t; A T> A An"D TT7XJ/^I7TO'Kr\/I/"\/XTCV 

A i rKLUPP 1 rUJiFJi APA^L>K 1 r MCblv_,N V K. VIS bJs. 
VQLKQHISSRRHEIVDPV 


3334 


A 


304 ■ 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFMIIFA1 


3335 


A 


19 


418 


VESRNSRVQPRVRLNDRTNAIDFLMDRNNVVPRI 
NTLILRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAVIAKNMYYLTQDDESIISAATLWIIADFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLLIMKDESLY 

QGLREDTLRLHQLVETVELKIPEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

TRDSYEALVPLPEEIQVSPGDTEIHRVEPEDVANH 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLHYSIDEAE 
CFEKACRILACNDPGRRLIDQSFLAFESSCMTFGD 
LVNKYCQAAHKLMVAVSEDVLQVYADWQRWL 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTNLNFDVPD 
G1LDFHKVKLTADSLKQKILKVTEQIKIEQTSRDG 
NVAEYLKLVNNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNIVNSIVGVSVLTMPFCFKQCGI 
VLGALLLVFCSWMTHQSCMFLVKSASLSKRRTY 
ACjLArJrlA YuKAoJsJYLLVxil bMlvjLJYLLvj 1 OlAr Y V 
VIGDLGSNFFARLFGFQVGGTFRMFLLFAVSLCI 
VLPLSLQRNMMASIQSFSAMALLFYTVFMFVIVL 

OCT V "LI/IT T?ClTlf"^\I/T T>'D\/G'V\/T>'\l/T7/^\/T71>OTDTTr^A/fC 
ooijiVXlLiljr ou^ WLKKvo i VKWDUVrKLlrlruMo 

FACQSQVLPTYDSLDEPSV 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
YISKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLIDDFSNKEHLKEKLDEYI 
KLWNGLVKVFRNERREGLIQARSIGAQKAKLGQ 
VLIYLDAHCEVAVNWYAPLVAPISKDR 


3342 


A 


385 


2 


NLT WWPLFRD V SF YI VDLIMLIIFFLDN V IM W WE 
SLLLLTAYFCYVVFMKFNYQVEKWVKQMINRN 
KWKVTAPEAQAKPSAARDKDEPTLPAKPRLQR 
GGSS A SLHNSLMRNSIFQNKIHTLDPH V 


3343 


A 


1 


385 


FRVDNSEEWKDVFIISSERSFKXDSLKCGTWYKV 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possible nucleotide insertion 










KLAAKNSVGSGRJSEIIEAKTHGREPSFSKDQHLF 
THINSTHARLNLQGWNNGGCPITAIVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNISGLKMP 
RGIAIDWVAGNVYWTDSGRDVIEVAQMKGENR 
KTLISGMIDEPHAIVVDPLRGTMYWSDWGNHPK 
IETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 
LYWADAKLSVIGSIRLNGTDPIVAADSKRGLSHP 
FSIDVFEDYIYGVTYINNRVFKIHKFGHSPLVNLT 
GGLSHASDVVLYHQHKQPEVTNPCDRKKCEWL 
CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 
APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 

1 UJJJM^Gl-JJl^v., Wilrl^XNJNOO 1 L>i\A_,r 

TGFTGPKCTQQVCAGYCANNSTCTVNQGNQPQ 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 

GSRQCRCTAYFEGSRCEVNKCSRCLEGACVVNK 

QSGDVTCNCTDGRVAPSCLTCVGHCSNGGSCTM 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 

SILIP 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITG\SHRARPENGFENIF 


3348 


A 


1 


1171 


LSKJTMPVICNEPLSFIQRLTEYM*HTYFIHRPSSL 
SDPVDRMQCVAAFAVSAVASQWERTGKPFNPLL 
GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 
NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 
NEA YTWTNPTC CVHNITVGKL WIEQYGNVEIINH 

IS. 1 IjL/lvl^ V Lily r IVr vJIj r Kj J\Jl.L»nj\. v mZ/KJ I IK^U s\-*j ivrv 

KLCALYGKWTECLYSVDPATFDAYKKNDKKNT 

EEKKNSKQMSTSEELDEMPVPDSESVFIIPGSVLL 

WRIAPRPPNSAQMYNFTSF AMVLNEVDKDMES V 

IPKTDCRLRPDIRAMENGEroQASEEKKRLEEKQ 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 

WIYSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKFTPFPTTEKK*SQS 
VRPP*SNRIY*ILQS*NISFS*LPN*NFASSSGKYLR 
TQK1KCLNNKFTPFPTTEKK 


3350 


A 


1 




DFLLLLFMSVPVVSAPPFCPPAEGSRDGRPKASV 
ARPAA VHEHHSPRD CGHLPDVIRS SLGG WQPH *P 
AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 
GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ**E 

LPPG A WV SS SG QRPGLTHPLA YSHGCVPSEG 








428 


MAAVVAATALKGRGARNARVLRGILAGATANK 
ASHNRTRALQSHS SPEGKEEPEPLSPELEYIPRKR 
GKNPMKA V GLA WAIGFPCGILLFILTKREVDKDR 
VKQMKARQNMRLSNTGEYESQRFRASSQSAPSP 
DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAPTPKFDLL 
ASNFPPLPGS S SRMPGELVLENRMSD VVKGV YK 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=PhenyIalanine, G=Glyclne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparogine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 
CAAELTALSTTQQEKDLIEDSSVQKDGLNQTTIP 
VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 
KLSYAEVCQKPPKEPSSVLVQPLRELRSNVVSPT 
KNEDNGAPENSVEKPHEKPEARASKDYSGFRGN 
IIPRG AAGKIREQRRQF SHRAIPQG VTRRNGKEQ 
YVPPRSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 
PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 
SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 
THLGTIPVPKGKPLALVEEIRNRKDVKVFNVTKE 
NRNHLLPDIVTCVQSSRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEWER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRILP 

HTVLYMADSETFISLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIVVTPMGSGSNRPQ 

EIEIGESGFALLFPQIEGIKIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRVVLVFGYNCCKVGASNYL 

QQWSTFSDMNIILAGGQVDNLSSLTSEKNPLDI 

DASGVVGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAAN1PEHNTIGFMFACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDRTVTG 

NFILRKCNEVKDDDLFHSYTTIMALIHLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 
SRLLRERTVCVMGPIDDSVASLVIAQLLFLQSESN 
KKPIHMYINSPGGVVTAGLAIYDTMQYILNPICT 
WCVGQAASMGSLLLAAGTPGMRHSLPNSRIMEH 
QPSGGARGQATDIAIQAEEIMKLKKQLYNIYAKH 
TKQSLQVBESAMERDRYMSPMEAQEFGILDKVL 
VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


FNYNFCRNLHMPSFLV*PGMCGLLAKHLSFHIVG 
AFLIT/LGVAALCKFAVA*PRKKAYADFYRNYN* 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKIEGWYARDETEFYLRMICANV 
YKANNNTVTPVLTPDKTRVMWRKVTQAHGISI 
MVRAQFRTNLPAD AIGHRIRMML* PSRMYTTEPS 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDIESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDWL 

RGSSDGRGSDSESDLPHRKLPDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRTNPV 

SVDDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

LENNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSIKTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYIERFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPNPMK 

YLRQQSLPPPKFTATVETTIARASVLDTSMSAGS 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SQMFEGVARVHGSPLELKQDNGSIEINIKKPNSV 

PQELAATTEKTEPNSQEDKNDGGKSRKGNEELAS 

SEPQHFTTTVTRCSPTVAFVEFPSSPQLKNDVSEE 
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SEQID 
NO: 


Method . 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleuclne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KDQKKPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNLNSQVDSPS SEKSPV 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDK\LKEE\WEKAQKEVEEEERRYYEEEP* 

IIVEDPVVPFTVSSSSADQLSTSSSMTEGSGTMNKI 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

DRLEEKGSLTEG ALAHSGNPV SKG VHEDHQLDT 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMIIETLNLYFHIQCFRCGMCKGQLGDA 

VSGTDVRIRNGLLNCNDCYMRSRSAGQPTTL 


3359 


A 


3 


368 


EVTASREGRGACAWECGS SRGPWGLLRGTFAP V 
RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR 
AWAGRATSM* TSS YS SEYQPQTP* ALVTLPPRSY 
YLLTHLLTLTHLHHQILFEP 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTHFWGPVANWGLPIAAITDMK\ 
KSPEIISRRMTFAL* C YSLTF VRFAH YVQ\P WN WL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 


532 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WS CQSRSP WPPRPE VRA PAKGPRG VAGA AG AC S 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQIEESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKhfKYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

MMMVKEKMITIEEALARLKEYEAQHRQSAALDP 

AD WPDG S YPTFDG S SNCNSREQSDDETEES VKF 

KRLHKLVNSTRRVRKKLIRVEEMKKP\STEGGEE 

HVFENSPVLDERSALYSGVHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPKKMGTFFSYPEEEKA QK VSRSLTEGEM 

KKGLG SLSHG RTC SFG GFDLTNRSLHVG SNNSDP 

MGKEGDFVYKEVIKSPTASRISLGKKVKSVKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSED\EEKPKRPTRRRRK 

GRPPQPKSVEDLLDRINLKEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS 

ENLENGKTRKASLLSAKS STEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAP\DTSKS 

CDPPGC*LVLN\KNRRKPPSFPSCRSC\ETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

I VPEVPQKTTA S S TKAQPLEQDS A VDN ALLLTQ S 

KRFSEPQKLTTKKLEGSIAASGRGLSPPQCLPRNY 

DAQPPGAKHGLARTPLEGHRKGHEFEGTHHPLG 

TKEGVDAEQRMQPKIPSQPPPVPAKKSRERLANG 

LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPENTS 

LQEHGVKLGPALTR\KVSCARGVDLETLTENKL\ 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=GIutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G!utamine, U-Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HAEGIRS SRREP YS *LRHGRCGI\P\EAL VQRY AED 
LDQPERDVAANMDQIRVKQLRKQHRMAIPSGGL 
TEICRKPVSPGCIS\SVSDWLISIGLPMYAGTLSTA 
GFSTL\SQVPSLSHTCLQEAG\ITEERHIRK\LLSAA 
RLFKLPPGPEAM 


3362 


A 


1 


4653 


FRGGVGYAHTLHLLPFAGSSVVLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTK WD V STTKARVAPEKKQD VGKFVELPG AE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

HIRPDQFTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQIKAEREQRIESKHRKNPIEKNLQMWEEMK 

KGSQFGHSCCLRAKJDMSSNNGCMRDPTLYRCK 

IQPHPRTGN* Y\NV\YPTYDFACPIVDSIEG VTHAL 

RTTEYHDRDEQFYW1IEALGIRKPYIWEYSRLNL 

NNtVLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQFIAAQGSSRSVVNMEWDKJ 

WAFNKKVIDPVAPRYVALLKKEVIPVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFINWGNLNITKIHKNADGKIISLDAK 

LNLENKDYKKTTKVTWLAETTHALPIPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLBCKGDIIQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEICAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKK\EENLADW 

YSQVITKSEMIEYHDISGCYILRPWAYAIWEAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPIKLNQWCNVVRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPVVKGRKTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQFAYQNSWGLTTRTIGVMTMVHGDNMGLVL 

PPRVACVQVVIIPCGITNALSEEDKEALIAKCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKLQA1LEDIQVTLFTRASEDLKTHMWANT 

MEDFQKILDSGKIVQIPFCGEIDCEDWIKKTTARD 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 
LAAPKETDCVLTQK\L1\ETLKPFGGFLKKEEGTA 
SRRNFNFGKN*INLVKEWIRRNQ*KAKNLPQSV1\ 
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SEQ U> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
"^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ENVXGGKIFT/FLGSYRL/GEVHTKGADIDGVCVF 

APRHVDRSDFF1ASFYDKLKLQEEVKDLRAVEEA 

FVPVIKLCFDGIEIDILFARLALQTIPEDLDLRDDS 

LLKNLDIRCIRSLNGCRVTDEILHLVPNIDNFRLT 

LRAIKLWAKRHNIYSNILGFLGGVSWAMLVART 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEELLSKAE 

WSKLFEAPNFFQKYKHYIVLLASAPTENQRLEW 

VGLVESKIRILVGSLEKNEFITLAHVNPQSFPAPK 

ENPDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMFEVDMKIAAMHVKRK 

QLHQLLPNHVLQKKKKHSTEG VKLTALNDS SLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPrVG VKRTS SPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VIKNSIKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRGAVQGPASRAPER 

PRNRHVVREKTGAEEQ/WKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKXDIQEKKLINQEKKMFRI 

RNRSYIDRDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYIERGKGSACRJ 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGIILQWLQSDPYLSSVS 

HI VLDEIHERNLQ SD VLMTV VKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPVVEYLL 

EDVIEKIRYVPEQKEHRCQFKRGFMQGHVN SQE 

KEEKEAIYKERWPDYVRELRRRYSASTVDVIEM 

MEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGW 

DNISTLHDLLMSQVMFKSDKFLI1PLHSLMPTVN 

QTQVFKRTPPGVRKIVIATNIAETSITIDDVVYVED 

GGKIKETHFDTQNNISTMSAEWVSKANAKQRKG 

RAGNRVQPG SLLFICINGS * EASLLG WTIQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQL\RSLNALDKQEELTPLGVHLARLPVEP 

HIGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTVVNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSRNPKDPESNINSDNEKIIKAVIC 

AGLYPKVAKIPXNLGKKRKMVKVYTKTDGLVA 

VHPKS VN VEQTDFHYNWLI YHLKMRTS SI YL YD 

CTEVSPYCLLFFGGDISIQKDNDQETIAVDEWIVF 

QSPARIAEDLVKRAWHMDERREEQIVQLLNSVQ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A 


439 


878 


ECCNVRPLRETDLLKMKRKPRASSPVVEEQPRA 

NTKETRKKKSFSQPMSASTKEESQDGRRKGK*L 

KGRARKKNAPQKSMALRILEEGSRPTPSGHSDQL 

NEEL*QNELQLEQ/PEGT*LEQQSEGTQPEQQSGR 

MPTISTLSLSSE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I— Isoleucine, K=Lysine, L=Leucine, M=M ethionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 
KHAKKHLGFFRNKFGVREPYQILLDGTFCQAAL 
RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 
KDLYGAKLIAQKCQVRNCPHFKNAVSGSECLLS 
NWEEGNPHHYFVATQDQKLSVKVKKKPGVPLM 
FIIQNTMVLDKPSPKTIAFVKAVESG\RLSQCMRK 
KVSNISrOlNRV**KTLNRGRRKKRKKISGPNPLS 
CLKKKKKAPDTQS SASEKKRKRKRIRNRSNPKV 
LSEKQNAEGE 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVASLSPQRECISVHV 
GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 
INDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 
EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 
VGKESIDLVLDPJRKLTDACSGLQGFLIFHSFGGG 
TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 
TAVVEPYNSELTTHTTLEHSDCAFMVDNEAIYDI 
CRRNLDIERPTYTNLNRLISQrVSSITASLRFDGAL 
NVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYH 
EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 
MLYRGDVVPKDVNVAIAAIKTKRTIQFVDWCPT 
GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 
AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 
EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 
GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSF AEQKIRKLNHTDGES SG S SSQKTTPEG SE 

LNIPHAGAWAQIPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAFLTWKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADIKESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEELEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSDN 

SPRVPTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLICESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTVIKPRPQVVKQKKQR 

PKSIHRDHIESPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHIIQNAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFRSLYTYCPETEEINKLTGIGPKSITKKM 

IEGLYKYNSDRKQFSHIPAKTLSASVDAITIHSHL 

WQTKRPVTPKKLLPTKA 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPGIACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 
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SEQ ID — 
NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argtnine, S=Serine, 
T=Toreonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVPvAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDDVHSLGKVTSDLAKRRKLTSN* GGLSEELG S 

ARRSGEVTLTKGDPGSLEEWETVVGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWPJCDSPWVKPSPJCRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKIDRISERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVILMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAVVNNHLEVARYMVQRGGCV 

YSKEEDGS TCLHHAAKIGNLEM VSLLL STGQ VD 

VNAQDSGGWTPIIWAAEHKHIEVIRMLLTRGAD 

VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 

HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKIICRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

PLIFECNQACSCWRNCKNRVVQSGIKVRLQLYR 

TAKMG WG VRALQTIPQGTFICEYVGELISDAE A D 

VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 

HLCDPNIIPVRVFMLHQDLRFPRJAFFSSRDIRTGE 

ELGFDYGDRFWDIKSKYFTCQCGSEKCKHSAEAI 

ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGRLIVSCSEDKTIKIWDTlT<nKQCVNNFSDSVG 
FANFVDFNPSGTCIASAGSDQTVKVWDVRVNKX 
LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 
DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 
ADTQVLLWRTNFDELHCKGLTKRNLKRLHFDSP 
PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 
R* SICRSLLPLLWISFLLILPQQQKPWGLCQTRV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










KRPVDIS * TLP * CHQN VCQQPRKRKQKT* VTSPV 
KVKA^SIPLAVTDALEHIMEQLNVLTQTVSILEQR 
LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAIGIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ 
NVYMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQVG/WQIT* GQEFETSLD YM VKPHL Y 


3375 


A 


3 


1051 


VPTQQILAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETVISLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKLSTWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRVSS\DL\IKHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQNTNLHTHQRTHTGEKPFTCHECGKKFSQNS 

HLIKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKVVHEVKSHKFT 

ARFFKQPTFC SH CTDFI WGIG KQ GLQCQ VCSF V V 

HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVGEARNLIPMDPNGLSDPYVKLKLIPDPRNL 

TKQKTRTVKATLNPVWNETFVFNLKPGDVERRL 

SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSPIPSPSPSPTDPKRCFFG 

ASPGRLHISDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAIKILKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DLMYHIQQLGKFKEPHAAFYAAEIAIGLFFLHNQ 

GnYRDLKLDNVMLDAEGHIKITDFGMCKENVFP 

GTTTRTFCGTPDYIAPEIIAYQPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPAXLTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 
SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 
KMMSAISCWMESARHSVVSTDQESAEEIPILIIEG 
FLLFNYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 
QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 
YLDGTKSEEDLFLQVYEDL1QELAKQKCLQVTA* 
RRNTTNPS/CK*IRKLQGVI 


3379 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 
SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 
KMMSAI SC WMES ARHS V VSTDQESAEEIPILIIEG 
FLLFNYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 
QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 
YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\-possibIe nucleotide insertion 










RKNTTNPS/CK*IRKLQGVI 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

VRAPAAGQPRATKGAPPPPGTPPPSPMSSAIERKS 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKRIRAYEMTMRV 

KDK V Y rlLJbUr KL A AC(j JKJdLr C V O U K Y LL1JN aL) 1 V 

CEQDIYEWTKINGMI 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKCIEELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQTIAETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRIPLR 

LCENL AA VTVFLN SLTPKF Y V ALTGTS SLISGLIFI 

FE WWYFHKHGTSFIEQ V S V SHLQPLMG GTES SIS 

EPGSPSRNRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG * GRSNN YCRC * KVI *TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTGIY*LKI 

GNVCKKIRKNKRSSKNNERFDE*ISSSYHVEHP* 

KSL\KSLLELQAYPDVQAVLAKYDDISLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 

AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EAIAYAFFHLQHWKRIEGALNLLQCTWEGSKYS 

FPKVTLISLTIH 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGIEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDILEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDDYFHPKPGLFWEAERA\HSIAYSPSKLREQ 

REKVHENENIGTTEPGEHQEAKKAENSSNEEETS 

SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVT\CPPTKPLDQVCGTDNQTYASSCH 

LFATKCRLEGTKKGHQLQLDYFG\ASKSIFT\CRD 

FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 

NEK\QRNKVKKIYL\DEKRLLAGDHPIDLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 

HCFGIKEEDIDENLLF 


3384 


A 


3166 


928 


P SRPHPTHAAMAGPEGFQ YRAL YPFRRERPEDLE 
LLPGDVLVVSRAALQALGVAEGGERCPQSVGW 
MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 
PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 
PPLLVKL VEAIERTGLD SESHYRPELPAPRTD WSL 
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SEQ ID 
NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 
ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 
HLGRVASRAPALGPAVRALGATFGPLLLRAPPPP 
SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 
VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 
EWYWGDNISREEVNEKLRDTPDGTFLVRDASSKI 
QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 
CSVVDLINHYRHESLAQYNAKLDTRLLYPVSKY 
QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 
DQLYEEYTRTSQELQMKRTAIEAFNETIKIFEEQG 
QTQEKCSKJEYLERFRREGN/QTKEMQRILLNSER 
LKSRIA\EIHESRT\KL\EQQLLVPRASDNKRD/IDK 
PH * TSLKPDLMQLRKIRDQYL VWLTQKGARQKK 
INEWLGIKNETEDQYALMEDEDDLPHHEERTWY 
VGKINRTQAEEMLSGKRDGTFLIRES SQRGCYAC 
SVVVDGDTKHCVIYRTATGFGFAEPYNLYGSLK 
ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 
PPAAR 


3385 


A 


43 


2372 


TRDVNSWKELCFNHYNKETTNCYRTTRKWTNY 
KIIFLGPFRELRSQGNQVILNLGKERCQLRETGLK 
. LYLPGMDSARHHISHSTSAGP1PSQKEEEMTESQ 
GTVTFKDVAIDFTQEEWKRLDPAQRKLYRNVML 
♦NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 
VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 
KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 
YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 
VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 
LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 
QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 
ECEKSFSQKSNLIDHEKIHTGEKP YECNECG KAFS 
QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 
LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 
TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 
YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 
GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 
KS1SILIAHEKIHSGEKPYECNECGKAFSQKQNFIT 
HQKVHTGEKPYDCNECGKAFS QIA SLTLHLRSHT 
GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 
VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 
GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 
KNFITHQKIHTRE/KPFKCNHCGKGFNQTLDLIRH 
LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 
QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 
ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 
QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 
LHMRSHTGEKPYKCDKCGKAFSQFSMLUHVR1H 
TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 
YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 
GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 
KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 
HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 
GEBGPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 
VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 
GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 
KNFITHQKIHTRENPLSVirVEKASIRLWTSSDI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=Pheny!alanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGPAWYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSVVVPNWHES/RRGQGVPGLHSAQEPPAG 

V WA A * A A S AAAA\LSIDTAS YKJOFVSGKSG VGKT 

ALVAKLAGLEVPWHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

NTDAFLFLFSFTDRASFEDLPGQLARIAGEAPGV 

VRMVIGSKFDQYMHTDVPERDLTAFRQAWELPL 

LRVKSVPGRRLG 


3387 


A 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPVVNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQTLNTLSTPEEKLAAL 

CKKYAELLEEHRNSQKQMKLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKKLIEQYELREEHID 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHQ 

REKDFLLKE AVES QRMCELMKQQETHLKQQLA 

LYTEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTVRD 

KELEGLQ VKIQRLEKJLCRALQT/G AQ *P VRG QRW 

G SHRTS A VRIFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPKK 

NKGKERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAVVnTGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEVVVGDLV 

EDCGGDRVPADLRnSAHGCKVDNSSLTGESEPQT 

RSPDCTHENNPLKTRNITFFSNNFVEGTARGVVVA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIQLIT 

GVAVFLGVSFFILSLILGYTWLEAVIFLIGnVANV 

PEGLLATVTVCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCDELSS 

GSVKLMRERNKKVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSTILLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVXGFCHYYLPEEQF 

PKGFAFDCDDVNFTTDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGIKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTErVFARTSPQQKLirV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASIVTGVEEGRLI 

FDNLKKSIAYTLTSNIPEITPFLLFIMANIPLPLGTI 

TILCIDLGTDMVPAISLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGNLVGIRLNWDDRTVNDLED S YGQQ W 

TYEQRKVVEFTCHTAFFVSIVWQWADLIICKTR 

RNSVFQQGMKNKILIFGLFEETALAAFLSYCPGM 

DVALRMYPLKPSWWFCAFPYSFLIFVYDEIRKLI 
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SEQ ID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A"=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, M°Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQYTTEIVQNNLLGSQGAHVKNVCESK 

SKLIALFWKAHMNAKRCPHCKTGRSVVRKEHNS 

KLTITFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDVVLIRKLLALMAQEQKLPEE 

VATPTTDEEKDSLIAIDRSFLSTLPGQSLIDKLYNI 

WIRLQSHVNIVFDSEMDKLMMDKYPGIRQILEK 

KEGLFRKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRP SIQ AHRARILPEEKVLRLH YANCKA YNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPLAGLIQDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILKPFPLWTGKQVV 

STLLINIIPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLG VED ILVKPKAD VKRQRIIEESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMIDLKFKEEVNH Y SNEINKA CMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLVVQYDLTVRDSDGSVVQFLYGEDGLDIP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKKWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALICLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDryFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQLVKWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGIPRLREDLMVASA 

NIKTPMM S V P V LN TKKALKRVKSLKKQLTRV CL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESIKKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHI VD AE AEEGD ADA SDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH* GGPVPSRPPDAAPETHP 

QPGAPGA\EAMERRVQA VREIHPFIDDYQ YDTEE 

SLWCQVTVKLPLMKINFDMSSLVVSLAHGAVri' 

ATKGITRCLLNETTNNKNEKELVLNTEGINLPELF 

KYAEVLDLRRLYSNDIHAIANTYGIEAALRVIEK 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFG1RSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLVVGKVVRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ILPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine 0=Cysteine, D=*Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDVVCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITKISHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRTILADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLCYMVTRRERTKHAICKLQEQIFH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAENMAMSEWPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR* T\RRLPGC/ARPD A G DG DHLS A V A 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


nsflhflhlkvrtmflfpsfpvlllsvvtascskt 

kacadtqktcsmitcgipvtngtpgrdgrdrpk 

gekgepglgqvsvas*istsgrcssksvlepatrg 

lkhrlgeaplssgpmlhseqpl*naiasktklfv 

dslgshistqelgvcgcpfrgvsclvgelalvqa 

lh*vagesfffgsdhwligcaggeqewsiei:lgk 

kkrvtatgssslclatgqglrglqgppgkmgpp 

gntgtsgipgprgqkgdrgdnsvaeaklanler 

kl*slrseldhtkxl*pfslgk\msgkklfvtnge 

rmpfskvkalcaglqatvaapknaeenkaiqdv 

akdtaflgitdeategqfmyltggrltysnwkk 

depndhgsgedcvillnnglwngisctssfiaice 

FPA 


3392 


A 


218 


1773 


GGSRRNQRRSIPVLGYFLKQKKMTKAQESLTLE 

DVAVDFTWEEWQFLSPAQKDLYRDVMLENYSN 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEIHSP 

AHPEIEKADDHLQQPLQNQKILKRTGQRYEHGR 

TLKSYLGLTNQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRJ<PISTKSQFLKHQQTHNIEKA 

HECTDCGKAFLKXSQLTEHKRIHTGKKPHVCSL 

CGKAFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSECGKAFPRKSE 

LTEHQRIHTGIKPHQCSECGRAFSRKSLLVVHQR 

THTGEKPHTCSECGKGFIQKGNLNIHQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKIHSGEKPYKCSDCGKAFL 

TKTMLIVHHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRIHSREKRGD/CSEGGKSFHSKSQLKS**TC 

AGEKPC* YGNCGNG GRA V 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSIETL 
SLPPGPSHLVGDKSQGGRSCQGQITSAASGKTSK 
SEPNHVIFKKISRDKSVRIYLGNRDY\IDHV\SQV 
QPVDGVVLVDPDLVKGKKVYVTLTCAFRYGQE 
DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 
ESLLKKLGSNTYPFLLTFPDYLPCSVMLQPAPQD 
SGKSCGVDFEVKAFATDSTDAEEDKIPKKSSVRL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMF\DKPLH 
LAVSLNKRDLFPMGSPJPVPVSVPXNNTEKPVKja 
KA\SVEQVANWLYS\SDY\YVKPVAMEEAQEKV 
PPN STWTBLA\LTLL\P WLVNNRERRGIALDGKIKH 
EDTNLASSTIIKEGIDRKRSWEILVSYPDQR*SSTV 
SGFLGRASPSQ* SRPT*RSQFRL\MHPQP\EDPA\K 
ESYQDANLVF\EEFARP*ILKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMA ADQRPKADTL ALRQRLIS SSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYIDCISNVAHVGHCH 

PLVVQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDVVVLDHAYHGHLSSLIDISPYKFRNLDGQKJE 

WVH V APLPDTYRGPYREDHP\THVEDG LEKAFS * 

KRVVQGRNRQICRRQIAAFFAESLPSVGGQIIPPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATS VG SFLMQLLGQ QKIKHPrVG 

DVRGVGLFIGVDLDCDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRNILKFKPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAG1YVIWG 

PITERKKRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKEPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVITSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

HGRLTSNMVCKHCEHQSPVRFDTFDSLSLSIPAA 

TWGHPLTLDHCLHHFISSESVRDWCDNCTKIEA 

KGTLNGEKVEHQRTTFVKQLKLGKLPQCLCIHL 

QRLSWSSHGTPLKRHEHVQFNEFLMMDIYKYHL 

LGHKPSQHNPKLNKNPGPTLELQDGPGAPTPGL 

NQPGAPKTQIFMNGACSPSLLPTLSAPMPFPLPV 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL 


3396 


A 


109 


107 


TQEAGLIFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRIPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYTWFNLQARKRKYFKKHEKRMSKEE 

ERAVKDELLSEKPEVKQKWASRLLAKLRKDIRP 

EYREDFVLTVTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVILFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHHIGVSVKELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FVT\SGVF\SVT*A*LRVSQTPI\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTTLKKSEKSGFSSPSPSQTSSLGXTAFTQHHR 

PVITGTQSKFHIATPSIL\HFPRHSPFFQQPGPYFSH 

PAIRYHPQETLKEFVQLVCPDAGQQAGQPNGSS 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 

PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 

PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRRLP 
VGPLLRALATCHALSRLQDTPVGDPMDLKMVES 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSVVVAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAGYRVVALASKPLPSVPSLEAAQQLTRDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRIRA 

VMVTGDNLQTAVTVARGCGMVAPQEHLHVHA 

THPERGQPASLEFLPMESPTAVNGVKDPDQAAS 

YTVEPDPRSRHLALSGPTFGIIVKHFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASVVSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

SVLILYTINT^GDLQFLAIDLVITTTVAVLMSRT 

GPALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 

TV VFSL S SFQYLILA AAV SKGAPFR\RPLTNNVPF 

LL ASAL* SSVL V VLVLSPGLLHGPLALRN1TDTGF 

KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 

AQAGVSKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPFRMLTGYLYLMWRRKAFWSGTQRHPLPGGL 
KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 
RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 
PPSLPHLQNQPP/TVQHYLLSFSWKPSQGPE*RA* 
PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 
TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 
SFL 


3399 


A 


906 


1091 


HHHHHHHHHHHHHLVAFGKVQ*LQNSPSSSSSS 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGEIASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLPILE 

PVKNPCSVKDQTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDAIDHSAFIILLLTVSN 

\FDCR\LSLHQVNQAMMSNLT\RQGSQDCV1PVFLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

NTFKPHRLQARKAMWRKEQDTRALREQSQHLD 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQP\LIIHHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 
KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 
ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 
DVVFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 
NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 
AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

V IN AvjrlvivjINovJl 1 1 X2iL» li^JV. 1 11 1 IN V l 1 i-iE* l vjloo v -IN /a 
GQDVNIIITYKTSL*NTNLGDVAKGLQSSNFGVNI 
QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 
NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 
CLSPCENNWNLKKGVFNKSRCTICSKLAEVW1FI 
PKLLFRLTVIDLTFKCYYVLFHLHNARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=*Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Lcucinc, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 
ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 
DVVFIESIQPPSISAPA1ADQRNFIFASSKNEKPQG 
NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 
AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 
VNAGMGNSGITTELTLKYIITNVTTLETGISSVNA 
GQD VNIIITYKTSL *NTNLGD V AKGLQSSNFG VNI 
QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 
NLQLII/CPEDASTKKANV1LPVESSKSFQEFYSTS 
CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 
PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMDIIAADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TNNISDKHGFTILNSMHKYQPRFHIVRANDILKLP 

Y STFRTYLFPETEFI A VTA YQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDES S SEQA AFNCFA\QASSPAA\PL*RTSNL 

KDFASPSRG *RATPEAEEQRG STAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATI S S STRGLG AEERRSP VREGXQA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/SSAAASASVHRT 

P\FNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

MAAAAGPLDGKAAALAASPASWAVDSGSELNS 

RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 
FIIKTLVFFGIMRSAGDVLSTQVSCALRJMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAVVTRPAPPR 
ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 
PVL S ATSRG VAG ALTVP* MQAT VP ATPEQPVLDL 
KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 
HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 
YLVTG VTTVG V A Y AAKN A VTQFV S SMSA S AD V 
LALAKIEIKLSDIPEGKNMAFKWRGKPLFVRHRT 
QKEIEQEAAVELSQLRDPQHDLDRVKKPEWVILI 
GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 
RIRLGPAPLNLEVPT YEFTSDDMVIV G 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 
DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 
ETFWNLTSIGKKWKDQNIEYEYQNPRRNFRSVT 
EEKVNEIKEDSHCGETFTPVPDDRLNFQKKKASP 
EVKSCD SFVCE VGLGNS S SNMNIRGDTGHKACE 
CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 
KKPYACKECGKNI1YHSSIQRHMVVHSGDGPYK 
CKFCGKAFHWLSLYLIHERTHTGEKPYECKQCG 
KSFSYSATHRIHERTHIGEKPYECQECGKAFHSPR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P*=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSG SFRYHERTHTGEKP YECKQC 

GKAFRSAPNLQSHGRTHTGEKPYECKECGKAF1F 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKPYKCEQCGKAFRAVSIL*MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 

ACKKCGKPFGSAQNLRIHERTQTHIMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

KNLRFHKRTHTGEKPCEYMKRLTLEGNTMNAS 

NVAKLSLLPVLFNIMKEFTLGRNPISV SNVRKPLF 

LPLLFNIMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNV S SMGKRSDLTRFFE YR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIIETDFEKAHRSKKILSLCNTFGGGVFL 

ATCVLTALLARC * GKSSRRS WSLGHI STD YPL\AE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLQR 

R1GRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLAMPSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKVVSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLF1TFPGKSWPRSWRKKS 

DRLLKVLF\LVVGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKILLSLKSLYQK 

KK 


3408 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 
KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 
ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 
PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 
LAEASEREAFGPGFKDPVPVFEAARSLDDRLQPP 
SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 
LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 
EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 
KVNFTLCSGPRLEAALASKDREILRLLKDVQHLQ 
S SLQELEEAS ANQIADLERQLTAKSEAIEKLEEKL 
QAQSDYEE1KTELSILKAMKXASSTCSLPQGMAK 
PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 
DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 
LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF • 
KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 
GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 
QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKP\ 
WRKLHG**GKEPFIKMKQFLSDEQNVLALRTIQV 
RQRGSITPRIRTPETGSDDAIKSILEQAKKEEESQK 
GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 
REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 
ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 
1 QSIIRKVKSEIGD AG YFDHH W ASDRGLLSRPY A S 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYSITKRVKEVLTDNNLGQRLFGESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WLNDPHNVEKLPJ3MKKLEKKAYLKRRYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQIKKPRVVL 

APEEKEALRKAYQLEPYPSQQTIELLSFQLNLKT 

NTVINWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGILPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVNPNLQRRHEKMANLNNIIYRLERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFED V AVHF S WEE WGLLDEAQRCL YRD VM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNLIKHRRVHTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLIKHQRIHSG*\RPYECTECGKSF 

SQNSSLEEHHRVHTGERPYKCSECGKSFRQRSAL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRIHSR*KPYE\CKCG 

N\R*HPGESP*VHSECQ/KSFS*RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 
TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 
DKLPDLMPPA\EPLGSALELRASLEEDVAE\RGCE 
HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 
Y*REASFr^QSHSPAASGPFHSAGAGAVYLQAGG 
V/GEQEKEAVRKGSGSSSCSQRGP\PPPGMEVCPL 
LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVSVVQAGL 
TQPPSVSKDLR\QTATLTCTGNSNNVGHQGVIWL 
QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 
ASLTrVGLQTEHEAD**CRPRRKLIPKTARLFFFFL 
IDNEEYLLRVY 


3412 


A 


164 


83 


RRGIPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 

KHTQRRHQGSHRWTHLGGSTYRAVIFDMGGVLI 

PSPGRVAAEWEVQNRTPSGTILKALMEGGENGP 

WMRFMRAEITAEGFLREFGRLC SEMLKTS VPVD 

SFFSLLTSERVAKQFPVMTEAITQIRAKGLQTAVL 

SNNFYLPNQKSFLPLDRKQFDVIVESCMEGICKP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D^Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=teucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 










DPRIYKLCLEQLGLQPSESIFLDDLGTNLICEAARL 

GIHTIKVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYYIRLANRDLVLRKKPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKIHSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNFYMAFSFFRVAAILQGVYKRSLTGQA 

SSTY AEQTGKLTEFV SNL A WDF A VKEGFRVFKE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLIEDLKVKQP 

W* GGRSGRTS WRLLALGCHT 


3413 


A 


105 


1573 


PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 
DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 
SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 
PQTIMHIQDPASQRLTWNKSPKSVLVIKKMRDAS 
LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 
ESFGAVKKKFCTFREDYDDISNQIDFIICLGGDGT 
LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 
SQ VTQ VIEGNA AV VL/RG SRLKVRV VKELRG KK 
TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 
NEVVIDRGPSSYLSNVDVYLDGHLITTVQGD/G* 
GPQHLSWGP*AFLGRE*RLRLSLSGVrVSTPTGST 
AYAAAAGASMIHPNVPAIMITPICPHSLSFRPIVV 
PA G VELKIMLSPE ARNTA WV SFDGRKRQEIRHG 
DSIS1TTSCYPLPSICVRDPVSDWFESLAQCLHWN 
VRKKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


VIVNKNVNWINYIYYNQQQRAFHELKEKLMSAL 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVAYLSKQLDGVSKGWPPCLRALAATALLAQ 

EADKLTLGQNLNIKAPHAVVTLMNTKGHHWLT 

NARLTKYQSLPCENPHITIEVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAVVTLDAVIKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

F YV SHLPAFAKA V AQLCITCRQHNARQSPTV SPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRJGSHNGPVFVADLDCVEINVDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 

RWKKGERVTLGINGAGLNPRVNILVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFPAQKNHPDNFWVLKASIIRQYYIARVEKD 

FTLP VGRLHGG/RSNHTEKNPFS KFPKLQTV * AHP 

ESHRDWTAPTGLYWICGHRAYTKLP\ASSCVIGTI 

KPSFFLLSIKTGELLGFPVYASR\KSIAIRN*NNDK 

WPPERIIQ YYGPAT* AQDG S WG YRJDPIYMrNRlIRL 

QAVLKIITATGRALTILAQQETQMRNAIYQNRLA 

LDYLLAAEGEVCRKFNLTNCCLHIDNQGQVVED 

IVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

GGFKTLIIRVIIVIGTYLLLPRLLPVLLQMIKSFIAT 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSRNPTPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


FFFFQPJNFIEHSGSVSLLALACDLGWCEDWSCC 
LVQGGGDLVDWQTNHGEDEAGGDTDSVDEAR 
CKESQQEAQENLREDLCLESFAICDKILQIIEGSER 
EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 
QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 
GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 
A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 
RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 
PTG A SGQERRAEPG AV S YAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 
AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 
RGHISVLGWQCSCPSTGCRVGLGLAMCQTHAYI 
HTHTHTHTHTPTDYGAHHTDPLQRWGLGPRVKS 
EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 
AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 
MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAK1TELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSP1PSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

ICLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENPJ°EMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDSXSQYVVGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 
AAKITELINKLNFLDEAEBCDLATVNSNPFDDPDA 
AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKPvKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFW 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDS\SQYVVGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3420 


A 


612 


1058 


ENLGPNYSHRLLHHPTFYKKIHKKHHEWTAPIG 

VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 

WFSLALIITTISHCGYHLPFLPSPEFHDYHHLKFN 

QCYGVLGVLDHLHGTDTMFKQTKAYERHVLLL 

GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 

YMHRDVITHVVCTKTDFIITASHDGHVKFWKKIE 

EGIEFVKHFRSHLGV1ESIAVSSEGALFCSVGDDK 

AMKVFDVVNFDMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSTGKIFIYDGRGDNQPLHIFDKLH 

TSPLTQIRLNPVYKAVVS SDKSGMIEYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKIATIGSDRKVRIFRFVTGKLMRVFDESLS 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VRLINIVFDETGHFVLYGTMLGIKVINVETNRCV 

RILGKQENIRVMQLALFQGIAKKHRAATTIEMKA 

SENPVLQNIQADPTIVCTSFKKNRFYMFTKREPE 

DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAIIHTSMGDIHTKLFPVECPKTVENFCVHSRN 

G YYNGHTFHRIIKGFMIQTGDPTGTGMG GESIWG 

GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSQFF 

ITVVPTPWLDNKHTVFGRVTKGMEVVQRISNWK 

VNPKTDKPYEDVSIINITVK 


3422 


A 


2486 


433 


FVLVCAPLTWAGARHRRMAASKKPPRVRVNHQ 
DFQLRNLRIIEPNEVTHS GDTG VETDGRMPPKVT 
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SEQD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cystcine, D=Aspartic Acid,- 
E=GIutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M-Methioriine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y~Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYIIPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTA1ITEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVLPEGSRVGVDPLIIPTDYWKKMAKVLRSA 

GHHLEPVKENLVDKIWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFWTALDEI 

AWLFNLRGSDVEHNPVFFSYAIIGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICIAKA\VKNSA\ESEGMRRAHIKDAVAL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

DFVDLSFPTISSTGPNGAIIHYAPVPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

FTYVLKGHIAVSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMIVTDEPGYYEDGAFGIRIENVVLV.V 

PVKTKYNFNNRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSVIQQMAQGRQIE 

YIDIERPSTGGLGFSVVALRSQNLGKVDIFVKDV 

QPGSVADRDQRLKENDQ1LAINHTPLDQNISHQQ 

AI ALLQQTTG SLRLI V AREPVHTKS STSS SLNDTT 

LPETVCWGHVEEVELINDGSGLGFG1VGGKTSGV 

WRTIVPGGLADRDGRLQTGDHILKIGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRTVGYVGTSHTGEASGIYVKSIIPGSA 

AYHNGHIQVNDKIVAVDGVNIQGFANHDWEVL 

RNAGQV VHLTL VRRKTSS STSPLEPPSDRGTV VE 

PLKPPALFLTGAVETETNVDGEDEEIKERIDTLKN 

DN1QALEKLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSrVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEILKAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMIPNDVQGPSLLIDLPVVAQRREQEDL 

PLYQHQATRVISKASAYTGMLSSRYATDTCELPE 

REEGEGEETPNFSHWGPPRIVEIFREPNVSLGISrv 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKILEVSGVDLQNASHSEAVEAIICNAGNP 

WFIVQSLSSTPRVIPNVHNKANK1TGNQNQDTQ 

EKKEKRQGTAPPPMKLPPPYKALTDDSDENEEE 
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PCT/US01/04098 



NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DAFTDQKJRQRYADLPGELHUELEKDKNGLGLS 

LAGNKDRSRMSIFVVGINPEGPAAADGRMHIGD 

ELLEINNQILYGRSHQNXASAIIKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSIEDQSGTEPISSEE 

\DG SLEWGIKQLPESESFKLA VSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPrVPGQEMIIEISKRRSGLGLSIVGGKDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLVVYRDEA 

HYRDEENLEIFPVDLQKKAGRGLGLSrVGKR 


3424 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNGGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHETADIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPL SDGPEGS SSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKPXGTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHETVDIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LF V VVHDDPRWGTPRYWLG AL YRNQQS SPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPQ 

MLGPCRQEICGITMAAGTLYTYPENWRAFKALI 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQVVQWVSFADSDIVPPASTWVFPTLGIM 

PfflNKQATENAKEEVRRELGLLDAYLKTRTFLVG 

ERVTLADITVVCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRA\VFGEVKLCEKMAQF\DAKK 

FAETQPKKDTPRKEKGSREEKQKPQAERKEEKK 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASVILFGTNNSSSISGVWVFRGQELAFPLSP 

DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 

G AFQHVGKAFNQ GKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 
RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

aarrrqkgtaarrRqkgtaarrrqkgtaarrr 

qkglsnldaaewlppkkgxgekkkgpflainev 

vtareypinilkrihgvgfkkrapralkeirkfam 

kjemgtpdvridtrlnkavwakgirnvpyrirvr 

lsrkrnededspnklytlvtyvpvttfknlqtv 

NVDEN 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylatanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argfnine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPG\LPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGLGELSAHATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATGIFTCPVGGVYYFAYHVHVKG 

TNVWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 

FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQXAQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKKIBCLLSPLPPLWSHLALLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLKXE A GXLEKMNFSG G\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSI\VSNGSLIRERWFQNYG\E 

YLDILAISCDSFDEEVNCP\IGRGN\GKKNHVENL 

QKL\RRWCRDYRVPFKINSVINPF\NVEEDMTEQI 

BLALNPVRWKVFQCLLIEGENCGEDAXLREAERFV 

IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKS1LDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLKLDW 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 
EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 
RQEAELARMGFDLQNVWRVSHINSNYKLCPSYP 
QKLLVPVWITDKELENVASFRSWKRTPVWYRH 
LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 
KACALDPGTRATGGSLSTGNNDTSEACDADFDS 
SLTACSGVESTAAPQKLLILDARSYTAAVANRAK 
GGGCECEEYYPNCEVVFMGMANIHAIRNSFQYL 
RAVCSQMPDPSNWLSALESTKWLQHLSVMLKA 
AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 
KILLDPYYRTLEGFQVLVESDWLDFGHKFGDRC 
GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 
FEFNEAFLVKLVQHTYSCLYGTFLANNPCXEREK 
RMYK/RGTCSVWALLRAGNKNFHNFLYTPSSD 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C = Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lyslne, I>Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDL YL SPV AQ SQEF SGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLMTAVPREMKSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDFVLNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTCLKESDG SDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEHIQVSRARELMSQQLKK 

PIATASS 


3432 


a ; 


36 


1873 


MTFFS S V ADFI GLDPRI A A WLIDPS D ATPSFEDL V 

EKYCEKSITVKVNSTYGNSSRNIVNQNVRENLKT 

LYRLTMDLCSKLKDYGLWQLFRTLELPLIPILAV 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITSNNQLREILFGKLKLHLLSQRNSLPR 

TGLQKYPSTVSEALttALRDLHPLPKIDLEYRQVH 

KIKSTF VDGLLA CMKK G SI SSTWNQTGT VTGRLS 

AKHPNIQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELRILTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKIKDFARAAIAQCHQTGCVVSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFVVQGSAADLC 

KLAMIHVFTAVAASHTLTARLVAQIHDELLFEVE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAWXALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSPALYAPGRTNPLGLGWPAIPWSKCLCKALKK 

K 


3433 


A 


1481 


476 


IPPKERAPGERASCLAITAGARPTSYGRVGCEGDV 
RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 
ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 
KESVQILRDWLYEHRYNAYPSEQEKALLSQQTH 
LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 
SRRGAKISETSSVESVMGIKNFMPALEETPFHSFTx 
AGPNPTLG\RPLSAKP/SQSPGSVLARPSVICHTTV 
TAIERLSLSLSCQSVGCGQNT\DIQQIA'T\RJNLRDS 
SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

JJf our y LL V L/ V AIj JSJ\AADlvlJDbyAJ\ij lf\ 


3434 


A 


1720 


1243 


NGPVPPGGSKTKWAGGSAAEGSPRLSPSPGAAQ 
VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 
PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSFIP 
IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 
LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 
RTVQLNVC SSEEVEK V/V GDCPLEPEGPXEKGMW 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C D Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H=Histidine, 
l=Isoleucinc, K~Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=GIutamlne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 
VRMTKSFLPLIRRAKGRVVNISSMLGRMANPAR 
SPYCITKFGVEAFSDCLRYEMYPLGVKVSWEPG 
NFIAATSLYSPESIQAIAKKMWEELPEVVRKDYG 
KKYFDEKIAKMETYC SSGSTDTSPVIDA VTHALT 
ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 
IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQ SISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAEIERFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGBCKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSSITEPE 

GPGGPN1QKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNKNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQRIIYEVEDPSKPNDE 

GITPLHNAVCAGHHHIVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 

IETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALTILRRKD 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCIMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADIP 

DSSLWENPDSAQANGIDSVLSRAEIASCSYEARQ 

LGIKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLASNYTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKLASLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKIMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKIIGKAMLNMFHTMKLNISDMRGV 

GIHVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 

V=possibte nucleotide insertion 










PKNPLLHLKAAVKEKKRNKKKKTIGSPKRIQSPL 
NNKLLNSPAKTLPGACGSPQKLIDGFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLREWITTISDPMEEDILQVVKY 
CTDLIEEKDLEKLDLVIKYMKRLMQQSVESVWN 
MAFDFILDNVQWLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPVVLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARRNPLHNPWGM 

ELAA SENTDSPSPRPLRPG VTLPPGALTMNTKDT 

TEVAENSHHLKIFLPKKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSIIL 

YNRKKVKYRKDGYLWKKRKDGKTTREDHMKL 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLKPMFHGDCWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRIISPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAVVVGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTITDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSILERLEQMEKRMAEIAAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVVVLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

IETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPA SEMTMEDM APGQLS SG VPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDVIPVDMISLAKQIIEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYL\ENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKEQQEVAAAVIQRCYRKYKQLTWIALKFA 

LYKKMTQAAILIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKIMRFLRRCRHRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQSLK 

VVTKRGSADGCTDWSIDIKKYQVLVGEPVRIKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSrWFRPTLLQDSGLYACVIR 

NSTYCMKVSISLTVGENDTGLCYNSKMKYFEKA 

ELSKSKEISCRDIEDFLLPTREPEILWYKECRTKT 

WRPSIVFKRDTLLIREVREDDIGNYTCELKYGGF 

VVRRTTELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLIYWMKGEKFIE 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
l=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DLDENRVWESDIXKJLKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVTIYKCYKreiMLFYKNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFEPDRDLIPTGTYI 

EDVARCVDQSKRLIIVMTPNYVVRRGWSIFELET 

RLRNMLVTGEIKVILIECSELRGIMNYQEVEALK 

HTIKJLLTVIKWHGPKCNKJLNSKFWKRLQYEMPF 

KRIEPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSAILPLLPRETSISSV1W 


3439 


A 


251 

[ 


2037 


GPGNSSILIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDWTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGEHKFKG 

Q1LHSQEYKIPEGFQGKRVLVIGLGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKAKFIVNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDVVIFTTGYTFSFPFFEEP 

LKSLCTKKIFLYKQVFPLNLERATLAIIGLIGLKGS 

ILSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEQLIKRGVFKDTSKDKFDY1AYMDDIAACIGT 

KPSIPLLFLKDPRLAWEVFFGPCTPYQYRXLMGPG 

KWDGARNAILTQWDRTLKPLKTRJVPDSSKAWP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KLQDRMSPYLVSLWRG 


3440 


A 




3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCffiSVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGIFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATIV 

AKHTSALCNACRIASSKTANPVAKRHFVQSAKE 

VANSTANLVKTIKALDGDFSEDNRNKCRIATAPL 

IEAVENLTAFASNPEFVSIPAQISSEGSQAQEPILV 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSIKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSW 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKILDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTVVKYSKAIAVTAQEM 

MTKSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAGVAL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGHADLDTTIMFATAGTLN 

AEN SETFADHRENILKTAKALVEDTKLLVSGA A S 

TPDKLAQAAQSSAATITQLAEWKLGAASLGSD 

DPETQVVLINAIKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKVMVTNVTSLLKTVKAVEDE 

ATRGTRALEATIECIKQELTVFQSKDVPEKTSSPE 

ESIRMTKGITMATAKAVAAGNSCRQEDVIATAN 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=GIutamlc Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF 
GTECTLGYLDLLEHVLVILQKPTPELKQQLAAFS 
KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 
TELLGAAASIEAAAKKLEQLKPRAKPKQADETL 
DFEEQELEAAKSIAAATSALVKSASAAQRELVAQ 
GKVGS1PANAADDGQWSQGLISAARMVAAATSS 
LCEAANASVQGHASEEKLISSAKQVAASTAQLL 
VACKVKADQDSEAMRRLQAAGNAVKRASDNL 
VRAAQKAAFGKADDDDVVVKTKFVGGIAQIIAA 
QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 
PvEDEG 


3441 


A 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSALHS 

PAHRPPGFSVAQKPFGATYVWSSIINTLQTQVEV 

KKRRHRLKRHNDCFVGSEAVDVIFSHLIQNKYF 

GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 

KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PH VNI STTLSPQ V INE V WQEETIGRLLQL VDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGIL 

KAYSDSQEDEWLSAAIDCLEYLPDQMVVErSRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

VHNGIAELLVNGKTE1ALEATQLLLKLLDFQNRE 

EFRRLLYFMAVAANPSEFKLQKESDNRMVVKRI 

FSKAIVDNKNLSKGKTDLLVLFLXMDHQKDVFKI 

PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYrfCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSBCLSAKE 

KKKALLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ 

VAEDKFVFDLPDYESINHVVVFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 

GLKSGEGSQHPFGAMNIVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQ/VPDDTQ/RPSEMFIPANWLKWYENF 

QRRTSTEPSLLENIIWIKTNF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNVVML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR 

VNS SRL VRVTQ VENEEKLKELEQFSIWNFFS SFL 

KEKLNDTYVNVGLYSTKTCLKVEHEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGIVASLNLIIIFILSKFMPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLQLMGLCFM 

YSGIQIPHIALAHIIALCTKNLEHPIQWLYITCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSIIAQDEIYEEASSEEEDSYS 

RCPAITQNNFLT 


3444 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

G GQDTFMENYFTSQRDNIFRNVEVLI YVFD VESR 

ELEKDMHYYQSCLEAILQNSPDAKJFCLVHKMD 

LVQEDQRDLIFKEREEDLRRL SRPLECSCFRTS1 W 



337 



WO 01/57190 PCT/US01/04098 



NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prolihe, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possible nucleotide insertion 










DETLYKAWS SIVYQLIPNV QQLEMNLRNF AEUE 
ADEVLLFERATFLVISHYQCKEQRDAHRFEKISN1 
IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 
TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 
DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSnFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQPvDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSHFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDL1FKEREEDLRRLSRPLECSCFRTSIW 

DETLYKA WSS IVYQLIPN V QQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHP V I VTMASKRKS TTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

AS SEAAQNPS STDGSTL ANGHRSTLDG YL YS CK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHVVVEQSIPESTSTPDLAGEPSAEGADGQAEIIIT 

KTPIMKIMKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVP VLPAG LAQFL SLQQQPP VHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTKAELCYLTVVTKYPEEQLKIW 

FTAQRLKQGISWSPEEIEDARKKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHVVGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAMIPGDHRSIIIDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREEDS 

WFSERRKKVNAEETKKAEENASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPIK 

INLKNLRVTEANGRNEIPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEVVRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 

\=possibie nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 

TRAVADTGSEDQGPGTGELTAVHKGMGDTYSE 

VSENSESWEPRVPEASSEPFD\TSSPQAGRQLETD 


3448 


A 


2 


1324 ' 


F V ARAEKGFRTREAHLLQ V AG VGTGLQNG A SL S 
GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG 
RLTPEFSQRLTNKIRELLQQMERGLKSADPRDGT 
GYTGWAGIAVLYLHLYDVFGDPAYLQLAHGYV 
KQSLNCLTKRSITFLCGDAGPLAVAAVLYHKMN 
NEKQAEDCITRLIHLNKIDPHAPNEMLYGRIGYIY 
ALLFVNKNFGVEKIPQSHIQQICETILTSGENLAR 
KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 
LMQPSLQVSQGKLHSLVKPSVDYYCQLKFPSGN 
YPPCIGDNRDLLVHWCHGAPGVIYMLIQAYKVF 
R/EREKYLC\DAYQCADVIWQYGLLKKGYGLCY\ 
G S AGN A YAFLTL YNLTQDMK YL YRACKF AE WC 
LEYGEHGCRTPDTPFSLFEGMAGTIYFL\ADLLFP 
TKARUFPAFEL 


3449 


A 


3 


2389 


SRHVTGAARSPSRAGPSDPPAMGDEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLVRKAGGHDAGKLYAMKVLRKAALVQRAK 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLILDYVSGGEMFTHLYQRQYFKEAEVRVYGGE 

IVLALEHLHKLGIIYRDLKLENVLLDSEGHIVLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPEIIRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRRILKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVG\NFAEEFTRLEPVYSPPGQ\PPPG 

DPRIFQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVKILSRRLEANTQR 

EVAALRLCQSHPNVVNLHEVHHDQLHTYLVLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAGVVHRDLKPENILYADDTPGAPVKIIDFG/F 

SPRLRPQSPGVPMQTPSFTLQYAAPELLAQQGYD 

ESCDLWSLGVILY\MMLSGQAPFQGASGQGGQS 

QAAEIMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLTVDPAKRLKLEGLRG SS WLQDGS ARS SPPLR 

TPD VLES SGPAVRSGLN ATFM AFNRGKREGFFLK 

SVENAPLAKRRKQKLRSATASRRGSPAPANPGR 

APVASKGAPRRANGPLPPS 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 

EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 

VPELPGFYFDPEKKRYFRLLPGHNNCNPLTKESIR 

QKEMESKRLRLLQEEDRRKKIARMGFNASSMLR 

KSQLGFLNVTNYCEDLAHELRLSCMERKKVQIRS 

MDPSALASDRFNLDLADTNSDRLFTVNDVTVGGS 

KYGIINLQSLKTPTLKVFMHENLYFTNRKV\NSV 

CWASLNHLDSHILLCLMGLAETPGCATLLPASLF 

VNSHPAGIDRPGNMLCSFRIPGAWSCAWSLNIQA 

NNCFSTGLSRRVLLTNVVTGHRQSFGTNSDVLA 

QQFALMAPLLFNGCRSGEIFAIDLRCGNQGKGW 

KATRLFHDSAVTSVRILQDEQYLMASDMAGKIK 

LWDLRTTKCVRQYEGHVNEYAYLPLHVHEEEGI 

LVAVGQDCYTRIWSLHDARLLRTIPSPYPASKAD 
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SEQ ID 


Method 


Predicted 

nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


Predicted end 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E— Glutamic Acid, F=Phenylalanine, G = Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRILGSPCNFSLIYSSDTLGA 

ALCPTFRIDNTTYGCNLQDLQAGTIYNFKIISLDE 

ERTVVLQTDPLPPARFGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFFNLTAGSKYNIAITAVSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGVVDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPG\NVDSYNITLSHKGTIKESR 

VLAPWIT\ETHFKELVPGRLY\QVTCSAVSLGELS 

AQKMNAVGRTFPDKVANLEANNNGRMRSLVVS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTVPLAVLQLRVKHANETSLSIMWQTPVAEWEK 

YIISLADRDLLLIHKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGOLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIHENVVIK 

NESISSETSRYSFHSLKSGSLYSVVVTTVSGGISSR 

QVVVEGRTVPSSVSGVTVNNSGRNDYLSVSWLL 

APGDVDNYEVTLSHDGKVVQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QGVSVSNSARSDYLRVSWVHATGDFDHYEVTIK 

NKNNFIQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSG Q YE ANEQGNGRTIPEPVKDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLFNDMKVFPPFHLVN 

TATEYRFTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIHISPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQIMIASVSGSLKNQINVVGRTVPASVQGVIADN 

A YSS Y SLI V S WQKA AGV AERYDELLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYKIQILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVIVTHSGELSNESFIFGRTVPASV 

SHLRGSNRNTTDSLWFNWSPASGDFDFYELILYN 

PNGTKKENWKDKDLTEWRFQGLVPGRKYVLW 

VVTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLAITWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRTVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWI 

PPDSDFDGYSIECRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSIKVQSAGMTSEVVEDSTIT 

MIDRPPPPPPHIRVNEKDVLISKSSINFTVNCSWFS 

DTNGAVKYFTWVREADGSDELKPEQQHPLPSY 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTKPLYSDTFFSLPITTESEP 

LFGAIEGVSAGLFLIGMLVAVVALLICRQKVSHG 

RERPSARLSIRRDRPLSVHLNLGQKGKRKTSCP1X 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

S CDI ALLPENRGKNR YNNILP YD ATR VKL SNV DD 

DPCSD YINA S YIPGNNFRRE Y1VTQGPLPGTKDDF 

WKMVWEQ>TVHNIVMVTQCVEKGRVKCDHYW 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\-possible nucleotide insertion 










PADQDSLYYGDLILQMLSESVLPEWTIREFKICGE 

EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 

TVRDYINRSPGAGPTVVHCSAGVGRTGTFIALDR 

ILQQLDSKDSVDIYGAVNHDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 
ARNSQLRIVLVGKTGAGKSATGNSILGRKVFHSG 
TA AKSITKKCEKRSS S WKETELVVVDTPGIFDTE 
VPNAETSKE1IRCILLTSPGPHALLLVVPLGRYTEE 
EHKATEKILKMFGERARSFMILIFTRKDDLGDTN 
LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 
EQEAQRAQLLGLIQRVVRENKEGCYTNRMYQR 
AEEEIQKQTQAMQELHRVELEREKAREREEYEEK 
IRKLEDKVEQEKRKKQMEKKLAEQEAHYAVRQ 
QRARTEVESKDGILEL1MTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAKMKDMPLRIHVLLGLAITTLVQAV 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNNIAKIEYSTDFPV 

NLTGLDLSQNNLSSVTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMINSKWFDALPNLEILMIG 

ENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKWNLKFLD 

LNKWINRIRRGDFSNMLHLKELGINNMPELISID 

SLAVDNLPDLRKIEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPL1APESFPSNLNVEAGSY 

VSFHCRATA\EPQPEIYW1TPSGQKLLPNT\LTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

SVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKICIDIPTIYQKNRKKCVNVT 

TKGLHPDQKEYEKNNTTTLMACLGGLLGIIGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATYVAPSATLDIGLQQEKKKEIYMKIQPP 

FEDLFDTAEEYILLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKLQALHKETFSBCKAEDTTC 

EIGTGILSLSNVSKRTEYWDNVPAEYKHFKFSDL 

LNNKLEFEHFRQFLETHSS SMDLMC WTDIEQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLEN V WLPLFL A SEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWISSSCKIIAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DIPVEQAQKIIEHRKELGPYVFREAQMTFLGVMF 

KFWPQFCEFRKNLTDENIMSVLERRQEYNK.QKK 

KLAVL/QNDEKSGKDGIKQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKYIEALEQERILLICIQE 

ELEK\SCLQACNLSQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 



341 



WO 01/57190 



PCT/USO 1/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutumic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYIDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGP1PFSLP 

EGLPKIPSVSTHIKVKSEEKIKVVEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKEEAKSP 

PEVAKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEE\AKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAK SP V KEEA K.SPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVPIPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCELPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 
LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKXR 
SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 
QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 
LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 
MVPIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 
LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 
QSTASRQSTASRQSVVSKQATSALQQEETSEKKS 
RKVVIRGKAERLSLRKTLEETETYHAKLNEDHLL 
HAPEFIIKPRSHTV WEKEN VKLHC SI AGWPEPRV 
TWYKNQVPINVHANPGKYIIESRYGMHTLEINAC 
DFEDTAQYRASAMNVKGELSAYASVVVKRYKG 
EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 
DKFDVSFGREGETMSLGCRVVITPEIKHFQPEIQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V°Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
Y=possible nucleotide insertion 










wyrngvplspskwvqtlwsgeratltfshlnke 
deglyttrvrmgeyyeqysayvfvrdadaeieg 
apaapldvkcleankdyiiiswkqpAvdggspil 
gyfidkcevgtdswsqcndtpvkfarfpvtglie 
grsyifrvravnkmgigfpsrvsepvaaldpaek 
arlks/pplstldwtwivteeepsegivpgpptdls 
vteatrs y wls wkppg qrghegimyfvekcea 
gtenwqrvntelpvksprfalfdlaegksycfr 
vrcsnsagvgepseatevtvvgdkldipkapgki 

IPSRNTDTSVYVSWEESKDAKELVGYYffiANVA 

GSGKWEPCNNNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAIEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

IDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTIAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEG VS YVFRVRAINQAG V GKPSDLAGP V V AET 

RPGTKEVVVNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRFXWMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMHIDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTVVLVGD 

VFKKLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECNVLLKCKVANIKKETHIVWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAGIYEVILKDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPDVVTIQEGKALNLTCNVWGDPPP 

EVSWLBCNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLVVKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK 


3458 


A 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AG AG SRPIGEQEEEEYETKG GRRRT WDDD YVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTIFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSIEHVEQYLG 

TDELPKNDL1TYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILYIVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

KKITTKILQQIEEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 
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NO: 


Method 


Predicted 

beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=-lJnknown, *=Stop codon, /=possibJe nucleotide deletion, 
\=possible nucleotide insertion 










TKLFHFLGIFLAKCIQDNRLVDLPISKPFFKLMCM 
GDIKSNMSKLIYESRGDRDLHCTESQSEASTEEG 
HDSLSVGSFEEDSKSEFELDPPKPKPPAWFNGILT 
WEDFELVNPHRARFLKEIKDLAIKRRQILSNKGL 
SEDEKNTKLQELVLKNPSGSGPPLSIEDLGLNFQF 
CPSSRIYGFTAVDLKPSGEDEMITMDNAEEYVDL 
MFDFCMHTGIQKQMEAFRDGFNKVFPMEKLSSF 
SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 
DSPGFLRFVRVLCGMSSDERKAFLQFTTGCSTLP 
PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 
LKLPEYSSEEIMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRS\DGPEAQA 
EACSGERTYQELLVNQNPIAQPLASRRLTRKLYK 
CIKKAVKQKQIRRGVKEVQKFVNKGEKGIMVLA 
GDTLPIEVYCHLPVMCEDRNLPYVYIPSKTDLGA 
AAGSKRPTCVIMVKPHEEYQEAYDECLEEVQSL 
PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEEN\DSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQDSUFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQ1VLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NVVGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEWTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETD QKKE A VAP V QEESDLEKKRRE AE A 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KEtQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENVDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YPXELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVTCLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPKNDEWARFGRTL 

AEINANRADAEEEAATRIPA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argintne, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTOASAHASVARVLRNREIAQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGARSVSSIVRQWNRKINHFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRirDI 

VMQRMTIVNLEADMERLIKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEIEVLAANIDYIND 

GITDCQATIVQLEETKEELDSTDTSVVTSSCSLAE 

ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALrVN 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

DDFKFKSEPKLSAQMKAVSAECLGPPLDISTKNI 

TKSLASLVEIKEDGVGFSVRDPYYRDRVSRTVSL 

PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 

V GFTPPS SPPTRPRNDRNVFSRLTSNQSQGSALD 

KSDDSDSSL\SEVLRGIISPVGGAKGARTAPLQCV 

SMAEGHTKPILCLDATDELLFTGSKDRSCICMWN 

LVTGQEIAALKGHPNNVVSIKYCSHSGLVFSVST 

SYIKVWDIRDSAKCIRTLTSSGQVISGDACAATST 

RAITSAQGEHQINQ1ALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

VVTGSKDHYVKMFELGECVTGTIGPTHNFEPPH 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGV1KV 

WNVDNFTPIGEIKGHDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGErCIEDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKMIDKKAMYKAGMVQR 

VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQIITG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLC GTPNYISPEIATRS AHGLE 

SDVWSLGCMFYTLLIGRPPFDTDTVKNTLNKVV 

LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKDTSKNAWTDTKVKKNSDAS 

DNAHSVKQQNTMKYMTALHSKPEHQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKXAVVSILDSEEVCVELVKEYASQEY 

VKEVLQISSDGNTITIYYPNGG\RGFPLA\DRPPSP 

TVDNISR\YSF\DNLPEKYWRKYQYASRFVQLVRS 

KSPKITYFTRYAKCILMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

MYMDHANEGHRICLALESnSEEERKTRSAPFFPII 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPILNPSMVTNEGLGLTTTASGTD 

ISSNSLKDCLPKSAQLLKSVFVKNVGWATQNLTS 

GAVWVQFNDGSQLVVQAGVSSISYTSPNGQXTTR 

\YGENEKLPD YIKQKLQCL S S1LLMFSNPTPNFH 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 

I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


3464 


A 


14 


348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWIEDGIPKDPFLNPDLMKNNPW 
VNEKGKCTIL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGVVRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGL VS SAC SSSPDGLLSTHAS SLDCF APAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQP WETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGVVDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLVVSWLPVTIDSAGSSNGVQVTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGFIHL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

EERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKVIKMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTIPQGSSLVLQGN 

SKRLPLWTPKIMIAALDYDPGDGQMGGQGKGRL 

ALRAGDVVMVY\GPMDDQGFYYGELGGHRG\L 
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NO: 


Method 


beginning 
nucleotide 
location 

corresponding . 
to first amino 
acid residue or 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VPANLRIKMSSQGH 


3466 


A 


1 


1111 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 
MIYWHWGEPKEKGQLYNLPAEIPCPTLTPPTPP 
SHGPTPGNEFFLETSDRTNPNFLFMCSVESAARTH 
PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV 
QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 
PVLSDASRIALMWKFGGIYLDTDFIVLKNLRNLT 
NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 
DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 
ACRGVTTLPPEAFYPIPWQDWKKYFEDINPEELP 
RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 
ARYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVILKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPLIDIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEILSKYQLGMLHFSTQYDLLHNHLTVRVIEA " 

RDLPPPISHDGSRQDMAHSNPYVK1CLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

TVVDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLPNSL 

QRGEGEAMLS\ALTLFSRSPLEQNIIQPLVLSLLHL 

CGSVVNMPPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFIEYVR 

WVRMAKARMILQKYHL SIHE V A QRC GFPDSD YF 

CRVFRRQFGMDYVDILQIHRWDYNTP1EETLEAL 

NDVVKAGKARYIGASSMHASQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVDITLKPEQI 

AELETPYKPHPVVGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPP VMVIIG GQENPNNSS AS SEPRPEGHNNPQ 

VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 

FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSPIKPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEBCPGGRHKCRFCAKVFGSDSALQIHLRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERJCPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAFNKFVLN1KAVEPKNKADENTPPGSE 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 

FKSTGSFPLPLCARALGVASPSETSKLQQLVEKED 

RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 

ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 

STRGNLRAHFVGHKASPAARAQNSCPICQKKFT 
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SEQ ID — 
NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 
ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 
EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 
EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 
SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 
ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 
GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 
PLFNTCVFCRQGFLERATLKKHMLLAHHQVQPFA 
PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPTI 
P 


3469 


A 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKIEKRESSKSAREKFEILSVESLCEGMRILG 

CVKEVNELELVISLPNGLQGFVQVTEICDAYTKK 

LNEQVTQEQPLKDLLHLPELF SPGML VRC V VS SL 

GITDRGKKSVKLSLNPKNVNRVLSAEALKPGML 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCrVEKVKGNGGVVSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGVVDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRVVHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCRIIDYS 

QMDELALLSLRTSIIEAQYLRYHDIEPGAVVKGT 

VLTIKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYHIGDEVKCRVLLCDPEAKKLMMTLKKT 

LIESKLPVITCYADAKPGLQTHGFIIRVKDYGCIV 

KFYNNVQGLVPKHELS TE YIPDPERVF YTG Q V V 

KWVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSIKDYGVFIQLPSGLSGLAPKAIMS 

DICFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLVVQEVLEDGSV 

VFSGGPVPDLVLKASRYHRAGQEVESGQKKKVV 

ILNVDLLKLEVHVSLHQ\DLV\NRKARKLRKGSE 

HQAIVQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAICRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGTVKSIKPTHVVVTLEDGIIGCI 

HASHILDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRT1PELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNTVVKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATVVGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKVVRCYILSTADNVLTLSLRSSRT 

NPETKSKVEDPEINSIQDIKEGQLLRGYVGSIQPH 

GVFFRLGPSVVGLARYSHVSQHSPSKKALYNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M==Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknovcn, *°Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

S ADDFDRLVLSSPNS SILWLQYMAFHLQATEIEK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADrVAKS 

EKFQEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQAAASHRVLQRALECLPSKEHVDVIAKFAQL 

EFQLGDAERAKAIFENTLSTYPKRTDVWSVYID 

MTIKHGSQKDVRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470 


A 


2334 


1226 


TAAAPVAPGTMDDATVLRKKGYIVGINLGKGSY 
AKVKSAYSERLKFNVAVKHARKKTPTDFVERFL 
PREMDILATVNHGSnKTYEIFETSDGRlYIIMELG 
VQGDLLEFIKCQGALHEDVARKMFRQLSSAVKY 
CHDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 
CLRDSNGRIILSKTFCGSAAYAAPEVLQSIPYQPK 
VYDIWSLGVILYIMVCGSMPYDDSDIRKMLRIQK 
EHRVDFPRSKNLTCECKDLIYRMLQ\PDVS\KRLH 
IDEILSHSWLQPPKPKVATSSASFKREGEGKYRAE 
CKLDTKTGLRPDHRPDHKLGAKTQHRLLWPEN 
ENRMEDRLAETSRAKDHHISGAEVGKAST 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVILFL 
PSCEEPQANKATLVCLMNN/FYPGELMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 

VNC STTP V AERFFTS STSLTLKHAA WYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHAS\AAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCVVLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKJL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPA SPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RA TQ VFREQ YILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

D1RNHVNF 


3473 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 
WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 
PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 
GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 
QHHVALIGEKGLMVLELPKRWGKNSEFEGGKST 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRA YTA SLGETA V AFDFGPLAA VPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCVVLEGEEEDDHTSEKSWDSR 

IDLLPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQY ILKQDL AKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

DIRNHVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTLIMATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENMRRLKRGAKPV 

TNFVKNLSALSDWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRIQWSrVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKL YVAL WAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLEDFIFKRCPRLR 

AKYDTPYIIWRSLPTDPQLKERSSAAVSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYTRN 

GVLYVTVENYLCFESSKSGSSKRNKVIKLVDITDI 

QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 

HRDEAFETILSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 
ffiLMESRKDITNQEELWKMKPRRNLEEDDYLHK 
DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 
TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 
TSHQQYFYKIPILVINKVLPMVSITLLALVYLPGV 
IAAIVQLHNGTKYKKFPHWLDKWMLTRKQFGL 
LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 
VQQNKEDALMEHDVWRMEIYVSLGIVGLAILAL 
LAVTSIPSVSDSLTWREFHYIQSKLG1VSLLLGTIH 
ALIFAWNKWIDIKQFVWYTPPTFMIAVFLPIWLI 
FKSILFLPCLRKKILKIRHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 

DLILCNKTAYQEVFKPENISLRNKLRELCVKLMF 

LHPVDYGRKAEELLWRKVYYEVIQLIKTNKKHI 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSHYQL 

ELQCCID WTHVTDPLIG CKKPV S ASGBUEMD WAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQALSVAPQIGMPFNQLGTLAGSKYYNVEAMY 

CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHQL 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lyslne, L=Leuclne, M=Methionine, 
N=Asparagine, PHProline, Q=Glutamine, R=Arginine, S=Serine, 
Tt=Threonine, V=VaIIne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KKCETRKLSPGKKRCKDIKEJLLVNFMYLQSLLQ 

PKSS S VDSELTSLCQSVLEDFNLCLFYLPS SPNLS 

LASEDEEEYESGYAFLPDLLIFQMVIICLMCVHSL 

ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

'AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRLAPTFSNLLLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLnVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 

RRFNFDTDRPLLSTLEESVVRICCIRSFGHF1ARLQ 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

QEEARRNRLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLTvLAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 

RGELWGKEHGADQAIQETLEDLSSLERTLVVSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREIHSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLIKLTATDPDQGPNGEVEFFLSKHMPPEW 

LDTFSIDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPNPIPAHCKVLIKVLDVNDNIPSIUVTWASQP 

SLVSEALPKDSFIALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 

AGFEFQVIAEDSGQPMLASSVSVWVSLLDANDN 

APEVVQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTDTPPLATHSSRPFLLTT1VARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIVVEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKHIQKADIHLVPVLRGQAGEPCEVGQSHKDV 

DKE AMME AG WDPCLQAPFHLTPTL YRTLRN Q G 

NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

LRSLVRLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQGQFQPKPNHRGNKYLAKPGGSRSAIPDTD 



351 



WO 01/57190 PCT/USO 1/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lyslne, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y>=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 
LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 
YRDNVISPDAAATEEPRTFQTFGKAEAPELSPTG 
TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 
RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 
TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

LAIDRVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKFSYRENLEDEYEPRRRDHISHF1LRLA.YCQS 

EELRRWFIQQEMDLLRFRFSILPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC 

MRQLHKALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLKIILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRNWKEPVR 
AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 
PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 
GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 
REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLAILP 
EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFIDEDEISQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SNAWEKHTPEISIFNTTES\PTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGIPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FRQSAHLAQHQRIHTGEKPFACNECGKAFSRYAF 

LVEHQRIHTGEKPYECKECNiCAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRJHTGEKPYECI 

KCGKFFRTDSQLNRHHRIHTGERPFECSKCGKAF 

SDALVLIHHKRSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKVAEPARAGTEAALRPALSVAESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGL1LAQ 
LISLNEKDEEMSTKVYLDLEWTDYRLSWDPAEH 
DGIDSLRITAESVWLPDWLLNNNDGNFDVALDI 
SVVVSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEIHI 
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NO: 


Method 


'Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










HEGTFIENGQWENIHKPSRLIQPPGDPRGGREGQ 
RQEVIFYLIIRRKPLFYLVNVIAPCILITLLAIFVFY 
LPPDAGEKMGLSIFALLTLTVFLLLLADKVPETSL 
SVPIIIKYLMFTMVLVTFSVILSVVVLNLHHRSPH 
THQMPLWVRQIFIHKLPLYLRLKRPKPERDLMPE 
PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 
QPELSAPDLRRFIDGPNRAVALLPELREVVSSISYI 
ARQLQEQEDHDALKEDWQFVAMWDRLFLWTF 
IDPTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ERWDSGGADAEWYALADWTAVWLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAWPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGAVGRTSGRGPWEMVLVVHGF 

PS S VA ALRFE WA WQHPHASRRLAH VGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDL1WLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPCIDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQDIVPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVIDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTAffiSFALMVKQT 

AQMLQSFGTELAETELPNDVQSTvS S VLC AHTEK 

KDKAKEDLRLALBCEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEIEKFLETGAENKIQE 

LNAIYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKJLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLAILRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQrVEKYCQNKPRSESLWRQC SDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYIVQAPTPEIKAAWVNEIRKVLTSQ 

LQACREASQHRALEQSQSLPLPAPTSTSPSRGNSR 

NIKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKKLVPGKYTVVADHEKGGPDALRVRSGDVV 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNFINNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEATVELVENGK 

KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEAS 

VLHNLKERYYSGLIYTYSGLFCWINPYKNLPIYS 

EEIVEMYICGKKRIIEMPPHIYAITDTAYRSMMQD 

REDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPILEAFGNAKTVKNDN 

SSRFGKFIRINFDVNGYIVGANIETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGEPEEE 

QMGLLRVISGVLQLGNTVFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFAIEALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFIDFG 

LDLQPCIDLIEKPAGPPGILALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDRIIGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKJEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIRJCR 

QGFPNRVVFQEFRQRYEILTPNSIPKGFMDGKQA 

CVLMIKALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKITDVIIGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

QVSRQEEEMMAKEEELVKVREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TTNLTEEEEKSKSLAKLKNKHEAMITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQUA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCERVASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNSNFREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

LEDERKQRSMA V AARKKLEMDLKDLEAHID S A 

NKNRDEAIKQLRKLQ AQMKDCMRELDDTRA SR 

EEILAQAKENEKKLKSMEAEMIQLQEELAAAER 

AKRQAQQERDELADEIANSSGKGALALEEKRRL 

EARIAQLEEELEEEQGNTELINDRLKKANLQIDQI 

NTDLNLERSHAQKNENARQQLERQNKELKVKL 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










QEMEGTVKSKYKAS1TALEAKIAQLEEQLDNETK 
ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 
YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 
RKLQRELED ATETADAMNRE V SSLKNKLRRGDL 
PFVVPRRMARKGAGDG SDEEVDGKADG AEAKP 
AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATIMSLRVHTLPTLLGAVVRPGCRELLCLLM 

ITVTVGPGASGVCPTACICATDIVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

ILRHNNITSISTGSFSTTPNLKCLDLSSNKLKTYVK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHINLVPGKQLRG1YLHGNPFVCD\ 

CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KEMENFYVFHNGSLVIESPRFEDAGVYSCIAMNK 

QRLLNETVDVTINVSNFTVSRSHAHEAFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 

HQSNAHSSILSPGPASDASADERKAGAGKRVVFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 
IYVEDKHKILYCEVPKAGCSNWKRILMVLNGLA 
SSAYNISHNAVHYGKHLKKLDSFDLKGIYTRLDT 
YTK\LVLVRDPMERLVSAFRDKFDHPNSYYHPVF 
GKAIIKKYRPNACEEALINGSGVKFKEFIHYLLDS 
HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 
EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNA 
QVVRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 
PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWIFR 

FVEKA S VRPLNGLPAPGGLSRS WDLGG VSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKJLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNNDFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHNIGKRMTCGDFIG 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q*=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










NLEGLNDG GDFPRELLKAL Y S SIKNEKLQ W A IDE 

EELRRFLSELADPNPKVIKRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGILKGMILYLQKEEYKPGKALSETELKN 

AI SIHHAL ATRA S\NY SKRPH VF YLRTAD WRVFL 

FQAPSLEQMQSWITRINVVAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTHEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRVKLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFIAASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAPWDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEKIML AIITKMTLTQ V ST WFAN ARRR 

LKKENKMT WAPKNKG GEERKAEG GEEDSLG CL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEVVATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPWQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IA A YHKA LS YRGHVH ANNRG TNNV HFTP PPS P S 

RGILPMNPRNMMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSNIFNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPLINPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALGSDLTTLGLNLNSPENLYPKFAS 

PWASSPCRPQDIDFHVPSEYLTNIHIRDKLFFFFS 

W/TAIKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFNRDWRYHKEERVWITRAPGMEPTMKTNTY 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPIVESGQPASTL 

SSGYTYPTATGVQPESSASIVTSYPPPSYNPTCTA 

YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREFCLGGQKFIRKKE 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

DAYAAHIRGSKHQKVFKLHAKLGKPIPTLEPALA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 



356 



WO 01/57190 PCT/US01/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hisridine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RPHCKLCECSFNDLNAKDLHVRGRRHRLQYRKK 

VNPDLPIATEPS SRARKVLEERMRKQRHL AEERL 

EQLRRWHAERRRLEEEPPQDVPPHAPPDWAQPL 

LMGRPESPASAPLQPGRRPASSDDRHVMCKHATI 

YPTEQELLAVQRAVSHAERALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDRNVRLALLCSEKPTHSLLRRIAQQLPRQL 

QMVTEDEYEVSSDPEANIVISSCEEPRMQVTISVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

AALRHARWFQARASGLQPCVIVIRVLRDLCRRV 

PTAWGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGPGLQDPCERDQTDALEP 

MTLQEREDVTASAQHALRMLAFRQTHKVLGMD 

LLPPRHRLGARFRKRQRGPGEGEEGAGEKKRGR 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCVVDCG 

TGYTKLGYAGNTEPQFIIPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHGII . 

EDWDLMERFMEQVVFKYLRAEPEDHYFLMTEP 

PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

AASWTSRQVGERTLTGIVIDSGDGVTHVIPVAEG 

YVIGSCIKHIPIAGRDITYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKWIK 

QYTGINAINQKKFVIDVGYERFLGPE1FFHPEFAN 

PDFMESISDVVDEVIQNCPIDVRRPLYKNVVLSG 

GSTMFRDFGRRLQRDLKRVVDARLRLSEELSGG\ 

RIKPKPVE VQ VVTHHMQRYA V\ WFGGVSMLA S TP 

EFFQVCHTKKDYEEYGPSICRHNPVFGVMS 


3492 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVY1REGNRHQEW\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3493 


A 


3 


2024 


PNG V ALLHLPG A A VIPNTN YMFQDALGGRSRG S 
REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 
AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 
SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 
LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 
AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 
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"SEQ ID — 
NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lyslne, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=tJnknown, *=Stop codon, /=possible nucleotide deletion, 
Y=possible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCG QIYENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDE1LPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEWXLYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWIDAQGATLLHI 

AG ANG YLRAAELLLDHG VRVD VKD WDG WEPL 

HAAAFWGQMQMAELLVSHGANVLNARTSMDE 

MPIDLCEEEEFKVLLLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKVVRRTQPVGTGPNLAYR 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

TDQENKDPNPRLEK\PVLLSEFPTKIPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTNKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSL1TVNSYPVTMSIFPVLLFSLLHAATYTKKVLA 

DARG\SNSLPLLR\SVLDKLSANQQNILKFIACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYS SRR 

NPYCRTLFNELRIWEHIIMKPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


S SRTREMEEKEELRRQIRLLQGLIDDYKTLHGN AP 
APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 
SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 
GARGGQPPVPQQHVLERQVQLSQGQNVVIKVKP 
PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 
GEPPRG QLQPSRPTRARGTCS VEDPLLVCQKEPG 
KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 
SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 
DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 
VTCRTNKFRKNNYKWVAASSKSPRVARRALSPR 
VAAENVCKASAGMANKVEKPQLIADPEPKPRKP 
ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 
GSKDHASQLSPVLSRSPSGDXRPALAHSGLKPLSG 
ETPLSAYKVKTRTKURRRGSTSLPGDKKSGTSPA 
ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthtonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










VTKHRLCRLPPSRAHLPTKEASSLHAVRTAPTSK 

VIKTRYRIVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRK 

EYCMYYNRFGRCNRGERCP YIHDPEKVA VCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDF ARRG A CPRG AQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHE\APSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARRIDRVVMESTPSRGLNRVHLQCR 

NLQEFLGGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLELNPIFRQN 

LRIALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

T/RAL A INLS S G VSG AGGTVHQPGFI VWETN YRL 

YAYTESELQIALIALFSEMLYPFPVNMWAARVTRN 

ESVQQAIASGITAQQIIHFLRTRAHPVMLKQTPVL 

PPTITDQIRLWELERDRLRFTEGVLYNQFLSQVDF 

ELL\LAHAPKJLGVLVFE/NTPAKRLMWTPAGHS 

DVKRF WKRQKHS S 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 
SLFLSNGVAANDKLLLSSNRITAIVNASVGSGQRI 
LRGVLQYIKVPVTDARDSRLYDFFDPIADLIHTVS 
MRQGRTLLNCMAGNMSRSASLCLAYLMKYHSM 
S\LLDAHTWA/TKSRRPIIRPNNGFWEQLINYEFK 
LFNNNTVRMINSPVGNIPDIYEKDLRMMISM 


3499 


A 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGIL 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTVVQRLMERIQLPWD 

SVGRLEVGTETIIDKSKAVKTVLMELFQDSGNTD 

IEGIDTTNACYGGTASLFNAANWMESSSWDGRY 

AMVVCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPIVD 

GKLSIQCYLRALDRCYTSYRKKIQNQWKQAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSA S SDTQTSL YKGLE AFGGLKLEDTYTNKDLD 

KALLKASQDMFDKXTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPLXDKLVSSTSDLPKRLASRKC 

VSPEEFTEIMNQREQFYHKVNFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNIWS 
LLAAPG SITHQDLTEEAALNVTLQLFLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAJL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 
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SEQ ID — 
NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R~Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ARLVGALRETVVAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQAAKLALLASIQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIFTKDQHIRDVAAIVGESMAALVTLPLDPPVV 

VPGQPLVFSVDGLLQKITVRIHGDISSFWIKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

PGDPQPHFSHVILRGVPEGAELGQVPLEPVGPPE 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 

AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLRIA 

SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 

WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 

PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRRDMTVFSGLFVGG 

LPPELRAAALKLTLASVREREPFKGWIRDVRVNS 

SQVLPVDSGEVKLDDEPPNSGGGVSPCEAGEEGE 

GGVCLNGGVCSVVDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

CYDL SQNPIQ SS SDEITL SFKTLQRNGLMLHTGKS 

ADYVNLALKNGAVSLVINLGSGAFEALVEPVNG 

KFNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGG SPSTADLP 

GSPVSNNFMGCLKEVVYKNNDVRLELSRLAKQ 

GDPKMKIHGVVAFKCENVATLDPITFETPESFISL 

PK.WNAKKTGSISFDFRTTEPNGLILFSHGKPRHQ 

KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 

IKIKALLKKVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGCIRDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 

FMKIQLPVVMHTEAEDVSLRFRSQRAYGILMAT 

TSRDSADTLRLELDAGRVKLTVNLDCIRINCNSS 

KGPETLFAGYNLNDNEWHTVRVVRRGKSLKLT 

VDDQQAMTGQMAGDHTRLEFHNIETGIITERRY 

LSSVPSNFIGHLQSLTFNGMAYIDLCKNGDIDYC 

ELN ARFGFRNIIA DP VTFKTKSS YVALATLQA YT 

SMHLFFQFKTTSLDGLILYNSGDGNDFIWELVK 

GYLHYVFDLGNGANLIKGSSNKPLNDNQWHNV 

MISRDTSNLHTVKIDTKITTQITAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAICEGFQGCLASVDLN 

G\RLP\DLISDGSFSCNGTDSRRGMWKGPSTT\CQ 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWPPNDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDIAIEESNAIINDGKYHVVRFTRSGGNA 

TLQVDS WPVIERYPAGRQLTIFNSQATIIIG GKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDAN1AIVG 

NVRLVGEVPSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGKPPTKEPISQTTDDILV A S AECP SD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMVVGIYAAAALCILILLYAMYKYRNRDE 

GSYHVDESRNYISNSAQSNGAVVKEKQPSSAKSS 

NKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAHLPFTV1IMPKRKPSEGAMSDKVKA/KFELQ 
RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPP SRALAPTRAPDTALTIMEVAEVE SPLNPS 

CKIMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVIPPKEWKPRQCYDDIDNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAPIYGADINGSIYDEGV 

DEWNIARLNTVLDVVEEECGISIEGVNTPYLYFG 

M WKTTFA WHTEDMDLY SINYLHFG EPKS W Y AIP 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTNFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDIYTIDHTKP 

TPASTPEVKA WLQRRRKVRKA SRSFQC ARSTSK 

RPKADEEEEV SDEVDG AE VPNPDS VTDDLKV SE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDH1 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLSIEEEVEETESWAKPLIHL 

WQTKPPNFAAEQEYNATVARMKPHCAICTLLMP 

YHKPDSSNEENDARWETKLDEVVTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRIPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVL\MEPDDW 

PYVVNITCFRHKVNPNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDrVSRDCLICLGPPAEGEVVQVKWPDGKLY 

GAKYFGSNIAHMYQVEFEDG SQIAMKREDrYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

/~\ a A/'ydt'vt r , r\in\Tcvvcr\r i \ni7T chtv 
QAQQEJ7YLOr WlJNi>KJs.bv^UJNlrljbu i Y 


3504 


A 


1124 


139 


RGEEQFDAEFRRFACLGFGERLQEFSRLLRAVHR 
SRAWTCYLAIRMLMATCCPSPTTTACTGPWQRA 
PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 
PVAPLRTRPPLLI SLPQDFRQV S S VIDVDLLPETH 
RRVRLHKHG SDRPLGFYIRDGMS VRV APQGXLER 
VPGIFISRLVRGGLAESTGLLAVSDEILEVNG1EV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyiaIanine, G=Glycine, H=Histidine, 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

V=possiblc nucleotide insertion 










AGKTLNQVTDMMVANSHNXLIVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVEE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRL 

SALCPKFLHTNSTSHTWPFSAVAELIDNAYDPDV 

NAKQIWIDKTVINDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSM\R 

LGKDAIVFTKNGESMSVGLLSQTYL\EV1KAEHV 

VVPIVAFNKHRQMINLAESKASLAAILEHSLFSTE 

QKLLAELDAIIGKKGTRIIIWNLRSYKNATEFDFE 

KDKYDIRIPEDLDEITGKKGYKKQERMDQIAPES 

DYSLRAYCSILYLKPRMQIILRGQKVKTQLVSKS 

LAY1ERDVYRPKFLSKTVRITFGFNCRNKDHYGI 

MMYHRNRLIKAYEKVGCQLRANNMGVGVVGn 

ECNFLKPTHNKQDFDYTNEYRLTITALGEKLND 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNPVDPQFR 

NCEVPEEPEDEDLVHPTYEKTYKKTNKEKFRIRQ 

PEMIPRINAELLFRPT\ALSTPS\FSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSSILNAKNRRL\SSQFJENSVYKG\DDDDEDVII 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LVVKKEETVEDEIDVRNDAVILPSCVEAEAKIHE 

TQETTDKSADDAGCQLQELRNQLLLVTEEBCENY 

KRQCHMFTDQIKVLQQRILEMNDKYVKKETCH 

QSTETDAVFLLESINGKSESPDHMVSQYQQALEE 

IERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSIERDQYKSEVELLEMEKS 

QIRSQCEELKTEVEQLKSTNQQTATDVSTSSNIEE 

SVNHMDGESLKLRSLRVNVGQLLAMIVPDLDLQ 

QVNYDVDVVDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QLIAATISSQISGSVTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESIKAIVKDVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYKNQEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDP V SE YKRQGLPNES WKI SKINSNYEFCDTYP A 

IIVVPTSVKDDDLSKVAVFLAKGRVPVLSWIHPE 

SQATITRCSQPLVGPNDKRCICEDEKYLQTIMDAN 

AQSHKLIIFDARQNSVADTNKTKGGGYESESAYP 

NAELVFLEIHNIHVMRESLRKLKEIVYPSIDEARW 

LSNVDGTHWLEYIRMLLAGAVRIADKEESGKTSV 

VVHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLVEKJEWISFGHRFALRVGHGNDNHADADRSPIF 

LQFVDCVWQMTRQFPSAFEFNELFLITILDHLYS 

CLFGTFLCNCEQQRFKEDVYTKTISLWSYINSQL 

DEFSNPFFVNYENHVLYPVASLSHLELWVNYYV 

RWNPRMRPQMPIHQNLKELLAVRAELQKRVEG 

LQREVATRAVSSSSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKIRLTVLCAKNLAKKDFFRLPDPF\AKIVVD 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E°Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKKIHKKQGAGFLGCVKLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLQTRDRIG 

TGGSVVDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIYFVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRIEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFQYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRJLQHELKPN 

G\RNVPVTEENKKEYVRLYVNWRFMRGIEAQFL 

ALQKGFNEL1PQHLLKPFDQKELELIIGGLDKIDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTG\AAGPR 

LFTIHLIDANTDNLRKAHTCFNRIDIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTED1PADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

A YGTV QPHTIIRQHLD YGHWYDRSKLSLKEITNV 

QYVSCMNPTAG SFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAI VNCTAIH WFHE WPQQALES V SLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLMCTNLTELKSFGSPPLAVSNVSAAVMVL 

^^PRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 
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WO 01/57190 , PCT/US01/04098 



NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 

N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGPvFIKIGDKECEYNPKFRLILHTKJLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAPvEHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FELSPGVDPLKD VESQ GRKLG YTFNNQNFHN V SL 

GQGQEWAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAVVAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYTVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETERVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 
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WO 01/57190 



PCT/USO 1/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C = Cysteine, D— Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y<=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRWKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKA1RPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILHTAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 

LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKW1KNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAE VEKKV QE AKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAVVAERRKFGPQGWNRSY 

PFNTGDLT1 SVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEE1LERVTDEFNIPELMAKVE 

ERTPYrVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPADXRQDCGHVY 

SCPVTKTSQXRDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 


AAGSGSRPPAPAARKMADLAECN1KVMCRFRPL 

NESEVNRGDKYIAKFQGEDTVVIASKPYAFDRVF 

QSSTSQEQVYNDCAKKIVKDVLEGYNGTIFAYG 

QTS SGKTHTMEGKLHDPEGMGIIPRI V QDIFN YI Y 

SMDENLEFHIKVSYFEIYLDKIRDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVKQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNVISALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTTrVICCSPSSYNESETKSTLLFGQRAKTI 

KNTVCVNVELTAEQWKKKYEKEKEKNKILRNTI 

QWLENELNRWRNGETVPIDEQFDKEKANLEAFT 

VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEEVKEV 

LQALEELAVNYDQKSQEVEDKTKEYELLSDELN 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProJine, Q=GJutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

V=possibIe nucleotide insertion 










QKSATLASIDAELQKLKEMTNHQKKRAAEMMA 

SLLKDLAEIGIAVGNNDVKQPEGTGMIDEEFTVA 

RLYISKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKIKSLTEYLQNVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TDQEKSRKLHELTVMQDRREQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKS AEID SVDDT 

GG S A A QKQKI SFLENNLENQLTKS AQTS WYRDN A 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPIRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 
VCRG CVNFEG ADRIELLIDAARQLKRSHVLPEGR 
SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 
SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 
SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 
LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 
QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 
LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 
PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 
DALREPGKALASSGFKYLEYERRHGSGEWRQLG 
ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 
PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 
QQQRHWVAPGGPYSAETPGVPSPIAALKNVAEA 
LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 
HRLVARNGEAEVSPTAGAEAVSGGGSGTGATPG 
APLC\CTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 
KFIKAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 
GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKERJLSS 

IEKIKQLREQVNDLFSRKFGEAIGVDFPVKVPYR 

KITFNPGCWIDGMPPGWFKAPGYLEISSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTCLICKRSMSVSK 

EYNLRRHYQTNHSKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKIRSFVAYS1AIDEITDINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCIIHPESLCA 

Q\KLKMDHVMDVVVKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEIKWLSRGLVLKRFFESLE 

EIDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

LNALNISLQGHSQrVTQMYDLIRAFLAKLCLWET 

HLTRNNLAHFPTLKLVSRNESDGLNYIPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTKIDSVHEELQ 

MEVIDLQCNTVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 

SQLKDSQWDSVLHIAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 

\=possible nucleotide insertion 










LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMA GGRHRR WGTLHLLLLVAA 
LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 
IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 
HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 
STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 
ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 
DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 
ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 
PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 
RYFQNYSYGGVIQDDHIPFLRRGVPVLHL1PSPFP 
E V WHTMDDN EENLDESTIDNLNKILQVFVLEYL 
j HL 


3515 


A 


114 


754 


LCRDLTTTMSSKRTKTKTKKRPQRATSNVFAMF 
DQSQIQEFKEAFNMIDQNRDGFIDKEDLHDMLAS 
LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGEK 
LNGTDPEDVIRNAFACFDEEATGTIQEDYLRELL 
TT\MGDRF\TDE\EVDELYREAP1\DKKGGIFNYI\E 
FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 
VFLEIFLLHGP 


3516 


A 


1 


5169 


maaapsallllppfpvlstyrlqsrsrpsapetdd 

srvggimrgeknyyfrgaagdhgscPtttspla 

sallmpseavssswsesggglsggdeedtrllql 

lrtardpseafqalqaalprrggrlgfprrkeal 

yralgrvlveggsdercrlclqllsdvlrgqgea 

gqleeafslallpqlvvslreenpalrkdalqel 

hiclkrspge vlrtliqqglestd arlra stalll 

pillttedlllgldlteviislarklgdqeteeese 

tafsalqqigerlgqdrfqsyisrlpsalrrhyn 

rrlesqfgsqvpyyleleasgfpedplpcavtls 

nsnlkfgiipqelhsrlldqedyknrtqaveelk 

qvlgkfnpsstphsslvgfisllynllddsnfkvv 

HGTLEVLHLL VIRLGEQVQQFLGP VIAA SVK VLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLPWENEQPGIMGENQTSTS 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 



367 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /<=possible nucleotide deletion, 
\=possible nucleotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

ILPSYPVSSPRTSPKHTSPLIISPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSS\DPTGR\NHG 

\ENSQEKPP\VQLTPAL\VRSPSSRRGLNGTKPVPPI 

PVRGISLLPDKADLSTVGHKKKEPDDIWKCEKDS 

LPIDLSELNFKDKDLDQEEMHSSLRSLRNSAAKK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKRIMSDIFPTFG 

SKPCPTRLSSAKKKISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SVISSVENGDTFSIKQSIEPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEKN S WERMRJHTG TEKMA S E SETPTG AI 

SQYKERMP S VTHSPEIMDLSELRPF SKPEIALTEA 

LRLLADEDWEKKIEGLNFIRCLAAFHSEILNTKL 

HETNFAWQEVKNLRSGVSRAAWCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFIREDVDKA 

LRAMVNNVTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYIKDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKLIT 

GLLNAKDFRDRINGIKQLLSDTENNQDLVVGNTV 

KIFDAFKSRLHDSNSKVNLVALETMHKMIPLLRD 

HLSPIINML1PAIVDNNLNSKNPGIYAAATNVVQA 

LS QHVDN YLLLQPFCTKAQFLNGKAKQDMTEKL 

AD1VTELYQRKPHATEQKVLVVLWHLLGNMTN 

SGSLPGAGGNIRTATAKLSKALFAQMGQNLLNQ 

AASQPPHIKKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLKMVFFTCNACGESVKKJ 

QVEKHVSVCRNCECLSCIDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQKISELIK\RPNVSPKVRELLEQISAFDNVPQ\KK 

AKFQNWMKNSLKVHNESILDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKKNKRERKEERQKKRKREKKELKLE 

NHQENSRNQKPKKRKKGQEADLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKKKKMKLPEHPEGGEPEDDEAPAK 

GKJ^WKGTIKAILKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAALMASPSKAVIVPGNGGGDVTTHGWYGWVK 

KELEKIPGFQCLAKNMPDPITARESIWLPFMETEL 

HCDEKTIIIGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKIKANCPYIV 

QFGSTDDPFLPWKEQQEVADXSWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 
YVKQLSQQSDGDRDLQEHRQRIQALAEETAQNL 
KRNVYQNYRQFIETAREISYLESEMYQLSHLLTE 
QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 
GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 
TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 
ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 

\=possible nucleotide insertion 










YRYNALYSLDGLAVVNVKDNPPMKDMFKLLMF 

PENRIFQAENAKIKREWLEVLEDTKRALSEKRRR 

EQEEAAAPRGPPQVTSKATNPFEDDEEEEPAVPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFVVW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFI1HALLVKDIQGALHSYK 

EIIIEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWVNLSYTVVAFTKQT 

MGFLEEALKLYFPELHMVLLESLVEIILVAVQHV 

D YSLRCEQDPEKKAF1RQN A SFLYETVIAPV VEK 

RFEEGVGKPAKQLQDLRNASRLIRVNPESTTSVV 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGHIV 
HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 
LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 
CSREE/RRDA WAFEMTGAIHAG QARGK VQQLHS 
LRNSFKLPPHISLHRIVDKMHDSNTGIRSSPNMEQ 
GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 
MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 
ALYTFAESYKKKISPKEEISLSTVELSGTVVKQGY 
LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 
EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 
GNLFKVITK\DDTHYYIQA\SSKAE\RAE\W1GSLS 
KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPILGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHPTLGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVDCRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QVVDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAVVRPPGHHADHSTAMGFCFFNS 

VAIACRQLQQQSKASKILIVDWDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFTfVNVAWAGGLDPPMGDPEYLAAFRTVVM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFGYMTQQLMNLAGGAVVLALEGGHDLTAIC 

D ASEAC VAALLGNRVDPL SEEG WKQKPNLNAIR 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide ( 

location 

corresponding 

acid residue of 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, JVNMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T— Threonine, V=VaIine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SLEAWIRVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 


3522 


A 


9 


602 


KMAALGEPVRLERDICRAIELLEKLQRSGEVPPQ 
KLQALQRVLQSEFCNAVREVYEHVYETVDISSSP 
EVRANATAKATVAAFAASEGHSHPRVVELPKTE 
EGLGFNIMGGKEQNSPIYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLVVRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVIIECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQL\RPSSGRS 

GMRA SAPQHHEALSLFC YEDQEA VCLIC AIS HTH 

RAHTVVPLDDATQEYKEKLQKCLEAVLNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQILREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEILKQYSSDPVIEV 

AETCQLAVRRLEWLQQHGGEPAAGPYLSVDPAP 

PAEERXDVGRLREALLDESRPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HEAAVPQLAAALARCTENPMVRHECAEALGAIA 

RPACLAALQAHADDPERVVRENSCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 
S SGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 
MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 
AA YAAEANDHELAQ AILDG A SITLPHG TLCEC Y 
DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 
PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 
RQLHAQE/GTPKPS WQRWFFS GKLLTDRTRLQET 
KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQIYCSKKKEQEDPNKLATSWPDYYIDRI 

NSMAAMQSLYAFDEEETEMRNQWEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEILGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLKYTEAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQI 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

ekeemmrtvlnkmkdklaresqelrqargqva 

ELVAQLSELSTGPVSSPPPPGGPLTLSSSMTTNDL 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDP YPS SD VPLRKKRVPQPSHPLKSFNW 

VKLNEERVPGTVWNEIDDMQVFRILDLEDFEKM 

FSAYQRHQELITNPSQQKELGSTED1YLASRKVK 

ELSVIDGRRAQNCIILLSKLKLSNEEIRQAILKMD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










EQEDLAKDMLEQLLKFIPEKSDIDLLEEHKHEIER 

MARADRFLYEMSRIDHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVELAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDILNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVPVM SDFITVS SFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 

MEKTAVAAEVLTEDCNTGEMPPLQQQIIRLHQE 

LGRQKSLWADVHGKLRSHIDALREQNMELREKL 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKN\QSGHSSWGQRSSS 

NNSAPPKPMSLKIERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLGAQDSTLDEDCQGFNFRKMPEKDLHEGFH 

YHHELTQKTQDLKLSIGNTLFIDQRLQPQRKFLE 

DAKNFYSAETILTNFQNLEMAQKQINDFI/ESKTH 

GKI>TNLIENIDPGTVMLLANYIFFRARWKHEFDP 

NVTKEEDFFLEKN S S VK VPMMFRSGIYQ VG YDD 

KLSCTILEIPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSYIGVSKIFEEHGDLTKIAPHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKEDKP 

YLLLIYSEKJPSVLFLGKJVNPIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFL AACQLFLECS SFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAVVIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKVVSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARJKKDDDKJKKSSNEKLKQTSV 

FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=G!ycine, H=Histidine, 
I=Isoleueinc, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFWS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 

STLPYMGKVLQRWVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEGITAIIHYC 

LLJDPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKICHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRV A V AQS SSLNLFANRDVE 

LEQRAMLLBCRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQK1EEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSS1CEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSET1PMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKVVSGLEVESASVTSQLEffiAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKKDDDKKKS SNEKLKQTS V 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
.location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X>=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 

NFNIHPLYQHVLLYLQLYDSSRTL Y AF S A IKAILK 

TNPLAFVNAISTTSVNNAYTPQLSLLQNLLAPvHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIWLEHRVM\T 

IPEE\NETGFDFVVS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 

STLPYMGKVLQRV VVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEGITAIIHYC 

LLDPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVA V AQSS SLNLFANRDVE 

LEQRAMLLKRLAFAIFS SEIDQ YQKYLPDIQERL V 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSP1LYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ES VSFKDVAVDFTQEEWGQLD SPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSC S SLLSMHLRVHTGEKP YRCGECGKAFNQR 

THLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

EKIHSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

EKPFKCADCGKGFSCHAYLLVHRRIHSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

FSCHSSLIVHQRIHTGEKPYKCSECGRAFSQNHCL 

IKHQKIHSGEKSFKCEKCGEMFNWSSHLTEHQRL 

HSEGKPLAIQFNKHLLSTYYVPGSLLGAGDAGLR 

DVDPIDALDVAKLLCVVPPRAGRNFSLGSKPRN 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRHWGMARGSKPVGD 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=AIanine C— Cysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyroslne, 
XHUnknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SLTAEEVCIHIAHKVGITPPCFNLFALFDAQAQV 

WLPPNHILEIPRDASLMLYF\RHRFYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALRHGIPLEEVAKKTSFKDCIP 

RSFRRHIRQH S ALTRLRLRN V FRRFLRDFQPGRL S 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSIHRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDGIH 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTHLAFVHGYCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVERIPWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTILRDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSGWKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRJHSIGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNVLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTKFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRWLDFFRG SINSQFEFGRKKENMTSP AKFKKDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEIEMDYSRNLEKLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVRIEEKHVRRS S VKKIEKMKEKRQA KYTENKL 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

AffiNAVElsrLDATSDKQRLMEMYNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAIPLVVESGIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLBCLYFRGLEHPLFPKDIF 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLII 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGHDQVSCQAHVNELIKTniQHENIFPSPRE 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPIEAIAKFDYVGRTARELSFKK 

G A SLLLYQRA SDDWWEGRHNGIDGLIPHQYIVV 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIYLANINKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDVVLDTLEPLKTSPVVAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPAT\RPKPT\VFPKTNATSPGVNSST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


FRRFV CPA SRRP AAGLRDA AS S APRGMASEGPRE 

PESEGIKLSADVKPFVPRFAGLNVAWLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQKFDSERADGTISSEIKSARGS 

HHLSIYAENSLKSDGYHKRTDRKSRHAKNVSTS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREVVKPAAVLSKGEIWKNNPNESV 

TANAATNSPSCTRELSWTPMGYVVRQTLSTELS 

AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 

PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPRIEDAEEFPNLAVAS 

ERRDRIETPKFQSKQQPQDNFKNNVKKSQLPVQL 

DLGGMLTALEKKQHSQHAKQSSKPVVVSVGAV 

PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 

KKGKQREIPKAKKPTSLKKIILKERQERKQRLQE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPKIHSRRFRDYCSQMLSKEVDACVTDLLKE 

L V Rr QDRM Y l^JvDi' V KAlv 1 KKJvL V HjL/Kii V Livrl 

LKLKKLKCVIISPNCEKIQSKGGLDDTLHTIIDYA 

CEQNIPFVFALNRKALGRSLNKAVPVSVVGIFSY 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEP\SLRHLPAYPHRAPAALQKMAPQPA'KEK 

EEPHYIEIWKKHLEAYSGCTLELEESLEASTSQM 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 
RYROrQJryFArrbAJLJrNoKxor VAoVjKiiJVLV VLo V 
PAEVTVILLDIEGTTTPIAFVKDELFPYIEENVKEY 
LQTHWEEEECQQDVSLLRKQV\FADVVPAVRKW 
REAGMKVYIYSSGSVEAQKLLFGHSTEGDILELV 
DGHFDTKIGHKVESESYRKIADS1GCSTNNILFLT 
DVTREASAAEEADVHVAVVVRPGNAGLTDDEK 
TYYSLITSFSELYLPSST 


3536. 


A 


3 


1302 


grpptaphtgrpptanrgdprldlkrgcarllts 
iesrgrpaasaglrrdrcalrRwplrraplarat 
rrragsprrcaprpracpqgwsrarhqpgglcl 
lllllcqfmedrsaqagncwlrqakngrcqvl 

YKTELSKEECC stgrlsts WTEEDVNDNTLFKW 
MIFNG GAPNCIPCKETCENVD CGPGKKCRMNKK 
NKPRCVCAPDCSNITWKGPVCGLDGKTYRNECA 
LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 
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SEQ ID — 
NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalnnine, G=Glycine, H=Hisridine, 
I=Isokucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X°=Unkno>vn, *=Stop codon, /=possible nucleotide deletion, 
\=ppssible nucleotide insertion 










TCVWDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYS\SACHLRKATCLLGRSIGLAYEGKCIKAK 
SGEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAGIPSDLKNLL 

KVERIYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSKIPYLEELHLDDNSVSAVSIEEGAFRD 

SNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLILRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSGIVSTIQITTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTGSPSRKTITITVKSVTSDT1 

HISWKLALPMTALRLSWLKLGHSPAFGSITETIVT 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 

ETPVCIETETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNCAYSKGRRRKDDYAEAGTKKDNSILEIRETS 

FQMLPI SNEPISKEEFVIHTIFPPNGMNLYKNNH 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMIATRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGIADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEVVDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKIESHETANLQDDRNSQSSSV 

SYLESKSVKSKHTKPVIHSKQNMTTDAPKKJVAA 

KYEVIHSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQIFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNIATIRREG SDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYIDDTVKHKVBCILKRESGEGRNSSDCRD 

NEKKWQLAPLRKMGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKVXEKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMFNLKDPKNNDLFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTEEMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEG SEKVRKEEVDSMSKDTTSQHRQHLF 

JJl^iNCJvl^XOKIVLAjrr VJJJLIJ-»or'iSJSw V JvV V VU VAJtsJSJl 

SDNEAESIADALSSTSNILASEFFEEEKQESPKSTF 

SPAPRPEMPGTVEVESTFLARLNFIWKGFINMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TVWDYVEKIKASGTKEICVVRFTPVTEEDQISYT 

LLFAYFSSRKRYGVAANNMKQVKDMYLIPLGAT 

DKIPHPLVPFDGPGLELHRPNLLLGLIIRQKLKRQ 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HSACASTSHIAETPESAPPIALPPDKKSKIEVSTEE 

APEEENDFFN SFTTVLHKQRNKPQQNLQEDLPTA 

VEPLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 

LANKPLPVDDILQSLLGTTGQVYDQVAQSVMEQ 

NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKEIK 

VKVDNISESTDKSAEIETSVVGSSSISAGSLTSLSL 

RGKPPDVSTEAFLTNLSIQSKQEETVESKEKTLKR 

QLQEDQENNLQDNQTSNSSPCRSNVGKGNIDGN 

VSCSENLVANTARSPQFINLKRDPRQAAGRSQPV 

TTSESKDGDSCRNGEKHMLPGLSHNKEHLTEQIN 

VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIQT 

SQ AEQ AKPLQEDILMQNIETVHPFRRG S A V ATSH 

FEVGNTCPSEFPSKSITFTSRSTSPRTSTNFSPMRP 

QQPNLQHLKSSPPGFPFPGPPNFPPQSMFGFPPHL 

PPPLLPPPGFG\FA\QNPMVPWPPVV\HLP\GQPQR 

MMGPLSQASRYIGPQNFYQVKDIRRPERRHSDP 

WGRQDQQQLDRPFNRGKGDRQRFYSDSHHLKR 

ERHEKE WEQESERHRRRDRS QDKDRDRKSREEG 

HKDKERARLSHGDRGTDGKASRDSRNVDKKPD 

KPKSEDYEBGDKEREKSKHREGEKDRDRYHKDR 

DHTDRTKSKR 


3539 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKHRS 
GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 
FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 
NQS SHLSLLS SRDYRMLS SFNE WF WQDRF WLPP 
NYTWTELEDRDGRVYPHPQDLLAALPLALVLLA 
MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 
EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 
FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 
SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 
EANSLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 
S SIKPRPHYDPP S TAVDFKE Q V I HHFV A VIL MTFS Y 
SANLLRIGSLVLLLHDSSDYLLEACKMVNYMQY 
QQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYESI 
SNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRML 
YSFMKKGQMEKJDIRSDVEESDSSEEAAAAQEPL 
QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 
T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 
LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 
PRKEFGGPDGGDGGNGGHVILRVDQQVKSLSSV 
LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 
VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 
FLAJNNNKAFVTC 1 rul^rCjvjyKVLrlLE,L/K 1 VAHA 
GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 
HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 
FLRHIERCRFLLFVVDLSQPEPWTQVDDLKYELE 
MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 
LGQEVIVLSALTGENLEQLLLHLKVLYDAYAEA 
ELGQGRQPLRW 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 
AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 
QAAIQQL AE AQPE ATAKNLLHSLQS SGIG SKAG V 
PSKSSGSAALLALTWTCLLVRIVFPSRAKRQGDI 
WNKLVEVQCLLLLEVLGGSHKHAVDGAVKKLT 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDVVSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEA VLALRNLARQCSDS SAMESL 

TKHLFAILGGSEGKLTVVAQKMSVLSGIGSVSHH 

VVSGPSSQVLNGIVAELFIPFLQQEVHEGTLVHA 

V S VL AL WCNRFTME VPKKLTE WFKKAF SLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVMASEDAL 

CTVLH\LTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQA QQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LIISHHPSLVAVQSGLWPALLARMKIDPEAFITRH 

LDQIIPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISTITASVQNPALRLVTREEFAIMQTPAGELY 

DKSIIQSAQQDSIKKANMKRENKAYSFKEQUELE 

LKEEIKKKKGIKEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVIYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLME1YQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDS SQ VKPLFQFFVPDALNDRHPD VRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVVVLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYVVHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMAYCAPKQLSSCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEILAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPEIVATAS 

KVDIAPHVRDGYIMMFNYLPITFGDKFTPYVGPII 

PCILKALADENEFVRDTALRAGQRVISMYAETAI 

ALLLPQLEQGLFDDLWRIRFSSVQLLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSNKAIITALGVERR 

NRVLAGLYMGRSDTQLWRQASLHVWKIVVSN 

TPRTLREELPTLFGLLLGFLASTCADKRTIAARTL 

GDLVRKLGEKILPEIIPILEEGLRSQKSDERQGVCI 

GLSEIMKSTSRDAVLYFSESLVPTARKALCDPLE 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A— Alanine C— Cysteine, D—Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, HHHistidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=SerJne, 
T=Threonine, V=VaIine, W=-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EVREAAAKTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMAIKSRWLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVILPAVMLAL 

KEKLGTPDEQLEMANCQAVILSVEDDTGHRIIIE 

DLLEATRSPEVGMRQAAAHLNIYCSRSKADYTS 

HLRSLVSGLIRLFNDSSPVVLEESWDALNAITKK 

LDAGNQLALIEELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSVVSITGPLIRILGDRFSWNVKAAL 

LETLSLLLAKVGIALKPFLPQLQTTFTKALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVIQGAGAKVDAVIRKNIVS 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEM1LSSATADRIP1AVSGV 

RGMGFLMRHHIETGGGQLPAKLSSLFVKCLQNP 

SSDIPXVAEKMIWWANKDPLPPLDPQAIKPILKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP 
GMP\GLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 
GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 
GNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAK 
GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 
GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 
IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 
GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 
GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 
SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 
PSLCFSVIARRDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMKASVVLSLLGYLVVPSGAYILGRCTV 
AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 
AIYENTREGYTGFGLFQMRG SD WCGDHGRNRC 
HMSCSALLNPNLEKTIKCAKTIVKGKEGMGAWP 
TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 


SCRLAAGRLAQWLLRASRSGMLRAGWLRGAAA 

L ALLLAARW AAFEPITVGLAIG AA SAITG YL S Y 

NDryCRFAECCREERPLNASALKLDLEEKLFGQH 

L ATEVIVFKALTGFRNNKNPKKPLTLSLHG WA GT 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKIKLYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGIIE\AIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

SVGVFNNBCHSGLWHSGLIDKNLIDYFIPFLPLEYR 

HVKMCVRAEMRARGSAIDEDIVTRVAEEMTFFP\ 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQIKRHPGIIPMIGLICLGMGSA 
DQYKFLAVSTDYKKLKKDRPDF 


3546 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLLWEAGAVPA 
PKVPIKMQVKHWPSEQDPEKAWGARWEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, IHLeucine, M=Methionine, 
N=Asparagine, P«=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










urtxl^rrCr V rarKLLULUroLrLro 


3547 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 
PKVPIKMQVKHWPSEQDPEKAWGARVVEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRL WVMPNHQVLLGPEEDQDHIYHPQ* G SR 
GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 
LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 
RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 
ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 
QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 
GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 
KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 
EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 
NSQTAVQFQQYAAQQYPGNYEQQQELIRQLQEQ 
HYQQYMQQLYQVQLAQQQAALQKQQEWVAG 
SSLPTSSKVECNCTQVI*CQFNRQAKTHTDSSEKE 
LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 
FKEKIQQDADSVITVGRGEVVTVRVPTHEEGSYL 
FWEFATDNYD1GFGVYFEWTDSP,NTAVSVHVSE 
SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 
RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 
RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPIILNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLICEQTLQAGILEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPILRDT 

GPRRRGRRPRSELLKAPSrVADSPSGMGPLFMNG 

LI A GMDL VGLQNMRNMPGIPLTGL VGFPA GFAT 

Mr lUJixiVKo ILoJVll^rMMJLrUJVl/VAVryMJrGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVARNPFT TPfWSPfiT TVP<sTv/TRT QPOIVIOIVT A T PAU 

QQARHSEIVGLESQKRKKKKTKGDNPNSHPEPA 
PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 
LKDSNNDTN 


3550 


A 


287 


39 


QLNLNKIATSQKHRDFVAESVGEKPVGSLAGIGE 
VMDKKLEEGCFDKAYVVLGQFLVLKKDEDLF*E 
WLRDTGGARTRGSRE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 
ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 
LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

W INJl/v^lVJUui iVo^O V lNVJJro\^v^^JJL*Ilir I J.NJS. V 1 I JSJr I l^/o 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

NMQHQLQVLNKAKERQLENLIEKLNESERQIRY 

LNHQLVIIKDEKDGLTLSLRES QKLFQNGKEREIQ 

LEAQIKALETQIQALKVNEEQMIKKSRTTEMALE 

SLKQQLVDLHHSESLQRAREQHESrVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 
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PCT/USO 1/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=AIanine C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LF=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










QLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKArL\MSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELNIEL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAE VQRLLG SNSMKRHL VS QLQNDLK 

DCHKKIEDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDVVRDDILLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEKIKEKLIQQLEK 

EWQSKLDQTIKAMKKKTLDCG SQTDQVTTSDVI 

SKKEMAIMIEEQKCTIQQNLEQEKDIAIKGAMKK 

LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 

LKNEEVPVVIRAELAKARSEWNKEKQEEIHRIQE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQKETELQTCLDQSRREWTMQEAKRIQLEI 

YQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEI 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

FQELEKAKQECQDLKGKLEKCCRHLQHLERKHK 
AVVEKIGEENNKVVEELIEENNDMKNKLEELQT 
LCKTPPRSLSAGAIENACLPCSGGALEELRGQYIK 
AVKKIKCDMLRYIQESKERAAEMVKAEVL*ERQ 
ETARKMRKYYLICLQQILQDDGKEGAEKKIMNA 
ASICLATMAKLLETPISSKSQSKTTQSGMSK 


3552 


A 


771 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRIPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC*TSLAHSSWLQLYFRLYF 


3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 

SEVYDDGTNTFFWRAHTLTVLFILTCTLGYVTLL 

EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 

FSRPHPAYWRFWLCVSVVYELFLIFILFQTVQDG 

RQFLKYVDPKLGVPLPERDYGGNCLIYDPDNET 

DPFHN1WDKLDGFVPAHFLGWYLKTLMIRDWW 

MCMnSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLGIYCGMKTLEWLSLKTYKWQGLWN 

IPTVlffilf WR 1 A ffnPTPYSWVR FFWKP A SSI RR 

WLAVCGIILVFLLAELNTFYLKFVLWMPPEHYLV 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAAITATELLIVVKYDPHTLTLSLPFYISQC 

WTLGSVLALTWTVWRFFLRDITLRYKETRWQK 

WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 

GEGAPTPN*PRGPAPRPLPSAPRAVCGASSRR 


3554 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 
GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 
PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 
GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 
VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 
LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylnlanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNTVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KA SLLIQQ ALTMFPG VLLPLLE SC S V RPD A S V SS H 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA * GEGE WD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKXKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIWLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLDDHLALRARN YE YLIRLFQE WE VG ASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

V A QT T TriHAT TTV AJ7V>n\/l T t>T T CCPCA/PDr»A QUCCU 

rk-/\c)l_.JLlv^^/\Lj liVlJrJrvj Vi-/J_/rJ_»l^iio^o VivrUAo V ooJti 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3556 


A 


3388 


1650 


KTRGTMFY YPNVL QRHTGCFATI WL A A TRGSRL 

VKREYLRVNVVKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQ1RHLLEAAEPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

bPr/lvr (^c,\iL,\i I KAril_. WtLrM V (jrrJbK 1 IKOPAiiL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDF S SL VSPLSPRRMA ARVF YLLL V 

LSA QQILHVKQEKP YGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 
VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 



382 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue or 

peptide 

sequence 


E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
T=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=TryptophaD, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 
ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 
DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 
RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 
MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 
PPPAP AE * GQELLDQVGCQC WEG SPHFSCPFPLR 
VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 
RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 
SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 
FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 
EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 
EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 
LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 
ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 
LSAQQILHVKQEKPYGRLLIQPGPRFH 


3558 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEffiDFDSLEALRLEGNTVGVEA 

ARVIAKAL* KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVA1ADAIRGGLPKLKELNLS 

FCEIKRDAALA VAEAMADKAELEKLDLNGNTL G 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 










QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 
LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 
FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 
SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 
LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 
SCSFARHSLLQTLYKV 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL * KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALA VAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EUJBcJbJibJiAJibiibbJfcJJliiiiibJiiiC 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3560 


A 


2 


1198 


FVRELPRPRPGAATAAIMVSVINTVDTSHEDMIH 
DAQMDYYGTRLATCSSDRSVKIFDVRNGGQILIA 



383 



WO 01/57190 PCT/US01/04098 



NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=GIycine, H°-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possibte nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRKV 

IIWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAVVPGSLIDHPSGQKPNYIKRFAS 

GGCDNLIKLWKEEEDGQWKEEQKLEAHSDWVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDVVWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLIICLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 

VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 

RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 

YGEWRGSGQKTGQPS*TTMQGGETEENRTETTT 

GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNINAAKTIADIIRTCLGPKSMMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVIILAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMISTLKKISIPVDISDSDMMLNirN 

SSITTKAISRWSSLACNIALDAVKMVQFEENGRK 

EIDIKKYARVEKIPGGIIEDSCVLRGVMINKDVTH . 

PRMRRYIKNPRIVLLDSSLEYKKGESQTDIEITRE 

EDFTRILQMEEEYIQQLCEDIIQLKPDVVITEKGIS 

DLAQHYLMRANITAIRRVRKTDNNRIARACGARI 

VSRPEELREDDVGTGAGLLEIKKIGDEYFTFITDC 

KDPKACTILLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTIRLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQIFFLIIGRRLTGRMAAV 
DDLQFEEFGNAATSLTANPDATTVNIEDPGETPK 
HQPGSPRGSGREEDDELLGNDDSDKTELLAGQK 
Kobrr W 1 rh Y xk£ i-rbU VD 1 Y{} VrlJKilvLrbLJLJrlrtj 
KNFVRLYIRSNPDLYGPFWICATLVFAIAISGNLS 
NFLIHLGEKTYHYVPEFRKVSIAATIIYAYAWLVP 
LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 

FWPAVREDNRRVALATIVTIVLLHMLLSVGCLA 
YFFDAPEMDHLPTTTATPNQTVAAAKSS 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGILRPAMTAHSF 
ALPGIIFTTFWGLVGIAGPWFVPKGPNRGVIITML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETIWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 
RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

AVVGINSETIMKPASISEEELLNLINKLNNDDNVD 
GLLVQLPLPEHIDERRICNAVSPDKDVDGFHVIN 
VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 
NVVVAGRSKNVGMPIAMLLHTDGAHERPGGDA 
TVTISHRYTPKEQLKKHTILADIVISAAGIPNLITA 
DMIKEGAAVIDVGINRVHDPVTAKPKLVGDVDF 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A==Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EGVRQKAGYITPVPGGVGPMTVAMLMKNTnAA 
KKVLRLEEREVLKSKELGVATN 


3566 


A 


3 


1130 


SCRRGRQQQRRNV SLSSQFAHTMAAP AQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

QGILITCNMNERKCVEEAYSLLNEYGDDMYGPE 

KFTDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFIRTLGIEPEKLVHHI 

LvjDMYKlrJsJsJs. IKVLLKMLrloO 1 ClvArLilDMK 

KYAETFLEPWFKAPNKGTFQIVYKSRNNSHVNR 

EEVIRELAGIVCTLNSENK VDLTNPQ YTV WEI IK 

AVCCLSVVKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

ENTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GKKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 

KIKVRNYWTADGDLDIGAKNVKLYVNRNLEFNG 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKQGGR 

KPKPLWL SPEKPL A WKGRLP SDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRVVTNLIDGVNRTQ 

DDMHVWLAPFTRGRSHSITIDFTHPCHVALIRIW 

NYNKSRIHSFRGVKDITMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDDILEAIFYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVTTPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALPIHLHQIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVTIRLDRAESIAGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEILFVDYLRAQLLPQPARRLDMRSLE 

t~> A OH/TrWC A TJT \jTD/°/^PIC/^P<~>T T TClVfinPWIffl T 
t^AoJVXL/ 1 liAr JjiVlJr^Or ir^Jrv^Lij i o WOi-vr i r l<jl_, 1 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 
DVRTPDKLIDQVNDTSDGRHMWLAPILPGLVNR 
VYVIFDLPTTVSMIKLWNYAKTPHRGVKEFGLL 
VDDLLVYNGILAMVSHLVGGILPTCEPTVPYHTI 
LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 
IITNAKRKQSVVDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 

LKSKEEKDAELDICRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEKMNEEME 

KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 
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SEQJD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso)eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X=TJnknown, *~Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPEIPAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEIEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDA1FKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGG SRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 
GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 
RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 
RG SAG GHGSRSQKELPTEPP YTA Y VGNLPFNTV 
QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

DKGGFGFRKGGPDDRGFRDDFLGGRGG SRPGDR 
RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 
PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 
VQKEQE 


3571 


A 


28 


131 


RHFFGNLCAMRAKWRKKRMRRLKRKRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAG S VRLIK WIEDEQLVLG ASQEP V GR WD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

UrllJsJL>JtiJLr (j 1 VJMJiJL!irACjYQKHL,baCAArAPL, I 

SAERELQQIRINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESVVFIYSMPGYKCSIKERMLYSSCKSRLLDSV 

EQDFHLEIAKKIEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGVVHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFNVNRVDNMIIQSISLLDQLDKDINTFSMRVRE 

W I <J I rlTrllL V JVlllNiJINA J. I ^tvL/i^r 1LJ1N KJvc,J_,iN£. 

DKLEKLEELTMDGAKAKAILDASRSSMGMDISAI 
DLINIESFS SRV VSLSEYRQSLHTYLRSKM SQ V AP 
SLSALIGEAVGARLIAHAGSLTNLAKYPASTVQIL 
GAEKALFRALKTRGNTPKYGLIFHSTFIGRAAAK 
NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR 
EQVEERLSFYETGEIPRKNLDVMKEAMVQAEAE 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EAAAEITRKLEKQEKKRLKKEBCKRLAALALASS 

ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 

EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP 

KRKKSTPKEETVNDPEEAGHRSRSKKKRKFSKEE 

PVSSGPEEAVGKSSSKKKKKFHKASQED 


3574 


A 


284 


2032 


CGNERTARLWVQPVVSTMPQASEHRLGRTREPP 

VNIQPRVG SKLPF APRARSKERRNPASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHGVPLPGSPPPTVALPLPSRTNLARSKSVSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSPPRRGGALLEEPELSDDDRANL 

MWKRYLEREDSKIVDLFVGQLKSCLKCQACGY 

RSTTFEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELDSLADLPER1KPPYANGLSTSHLRSSSVEDVK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSF ATSPTG A SN SKYVS ADRNLIKNTAP VNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSN1PDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGILQQKNAVQIISSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTHYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTENQIPQRMTRNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLC S VIPQ AP Q YYDEYVTFN G S YLLD 

GNPLSKICIPTITPPPSLSDPLKELFRQQEVVRMKL 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWEQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 

LALLCLDGVFLS S AENDF VHRIQEELDRFLLQKQ 

LSKVLLFPPLSSRLRYLIHRTAENFDLLSSFSVGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYWRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C^Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucJeotidc insertion 










G STLQLDLEKGKESLLEKRL V AEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQIEKIHLDTS 
SFMEELPGEKDLAHVVEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKIRPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEF.SLEEWHCLDTAQ 

RNLYRNVMLENYSNLVFLGIVVSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNKHNIRHTEKKPFKCIECGKAFNQFSTLITH 

KKIHTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFIASSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTXTKHKKIHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSRIL 

TTHKRIHTGEKP YKCNKCGKAFIA S STL SRHEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAF V AS STL SKHEIIHTGKKP YKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKKIHTGEKPYKCEECGKAFNQSSTLIKHKKIHT 

REKPYKCEECGKAFHLSTHLTTHKILHTGEKPYR 

CRECGKAFNHSATLSSHKKIHSGEKPYECDKCG 

KAFISPSSLSRHEIIHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKTCRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNP YL S VKQKVEHIEWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 
TCGLSKNP YLSVKQKVEHIEWFRNYFNEKKDILK 
ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRHLLGRMSHLPMKLLRKKIEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGNIKVT 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E-=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Argin|ne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KSPQKSTVLTNGEAAMQS SNSESKKKKKKKRK 

MVNDAEPDTKKAKTENKGKSEEESAETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKAIKEMGFTNMTEIQHKSIPvPLLEGR 

DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNG 

TGVLILSPTRELAMQTFGVLKELMTHHVHTYGLI 

MGGSNRSAEAQKLGNGINIIVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYVVCPSEKRFLLLFTFL 

KKNRKKKLMVFFSSCMSVKYHYELLNYIDLPVL 

AIHGKQKQNKRTTTFFQFCNADSGTLLCTDVAA 

RGLDIPEVDWIVQYDPPDDPKEYIHRVGRTARGL 

NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 

WSKISDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

YDSHSLKQIFNVNNLNLPQVALSFGFKVPPFVDL 

NVNSNE GKQKKRGG G G GFG YQKTKX VEKSKIF 

KHISKKSSDSRQFSH 


3581 


A 


23 


453 


LCRCICIKNITPHCLWDKVLSQFTYILDNLSNFMS 

HHPHSLRNSCLIRMDLLYWQFTIYTITFCFSHLSG 

RLTLSAQHISHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSVVHLPIVYKGSMT 

QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEA VG S AAEEKG GL V SDA YGEDDFSRLG GDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQEL V A SFS ER VRNMS PDEIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYIIQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEICAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQEL VASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYIIQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKJEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


pgstissradrlgapvlahpkmaerqeeqrgspp 
lrae;gkadaevklilyhwthsfssqkvrlviae 
kalkceehdvslplsehnepwfmrlnstgevpv 
lihgeniiceatqiidyleqtfldertprlmpdkes 
myyprvqhyrelldslpmdaythgcilhpeltv 

ayiakqkrlksklldhqdnvkylkkildelekvl 
dqvetelprrneetpeegqqpwlcgesftladvs 
lavtlhrlkflgfarrnwgngkrpnletyyerv 
lkrktfnkvlghvnnilisavlptafrvakkrap 
kvlgttlvvgllagvgyfafmlfrkrlgsmila 
lrprpnyf 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, WKTryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVL WPAAG A WELTLLHTNDVHSRLEQTSEDS SK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA 

LGNHEFDNGVEGLIEPLLKEAKFPILSANIKAKGP 

LASQISGLYLPYKVLPVGDEWGIVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVNKIIAL 

GHSGFEMDKLIAQKVRGVDVVVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPVVQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSSIPEDPS 

IKADINKWRIKLDNYSTQELGKTIVYLDGSSQSC 

RFRECNMGNLICDAMINNNLRHTDEMF WNHV S 

MCILNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHWYDLSRKPGDRVVKLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINVVSTYISKMKVIYPAVEGRIKFSTGS 

HCHG SFSLIFLSL WA VIFVL YQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEAQTE 
MVRTLERKLEAKMIKEESDYHDLESVVQQVEQN 
LELMTKRAVKAENHVVKLKQEISLLQAQVSNFQ 
RENEALRCGQGASLTVVKQNADVALQNLRVVM 
NSAQASIEQLVSGAETLNLVAEILKSIDRtSEVKD 
EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTIFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNSIRNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKKI VA YS SMILFTSLNHERMKELEENLN 

IAIDVIDAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKLNNQERVTLLDLMIAKITSDEPLTKDDIPVF 

LRHAEL1ASTFVDQCKTVLKLASEEPPDDEEALA 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGIPLILDN 

CNISDSNPFLTQWVrVAIRNLTEDNSQNQDLlAK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PVVSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQVVTALGRAWHPE 

T4T7'\/Y r " , f"5f'1/"*CTAT n^QQT7T7T7'l^'T^/^; A OTr^IJT?^"VT7tJT> T7CU 

xlr VI^Ajvjt^o Y r nxvr or 

RCGFCNQPIRHKMVTALGTHWHPEHFCCVSCGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

ILDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDHFTCTFCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIu(amic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 


3589 


A 


226 


6793 


SPPKKSRKCNLSFRLISAERWRFFLLILMEMPRKP 

RLTLFVQRRIENIATEREFDPEEFYYLLEAAEGHA 

KEGQGIKTDIPRYIISQLGLNKDPLEEMAHLGNY 

DSGTAETPETDESVSSSNASLKLRRKPRESDFETI 

KLISNGAYGAVYFVRHKESRQRFAMKKINKQNL 

ILRNQIQQAFVERDELTFAENPFVVSMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLHNYGIVHRDLKPDNLLVTSMG 

HIKLTDFGLSKVGLMSMTTNLYEGH1EKDAREFL 

DKQVCGTPEYIAPEVILRQGYGKPVDWWAMGII 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDAQDLITLLLRQNPLERLGTGGAYEVKQHR 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTRSE 

KYHHMETEEEDDTNDEDFNVEIRQFS SCSHRFSK 

WSSIDRITQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 

AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQPIVIHSSGKNYGFT 

IRAIRVYVGDSD1YTVHHIVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEVIELLLKSGNKVSI 

TTTPFENTSIKTGPAFJWSYKSRMVRRSKKSKKK 

ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPSSSAPNSPAGSGHIRPSTLHGLAPKLGGQRY 

RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSKIAQAFPSKMHSPPTIVRHIVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 

VVVKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEEREKKVYPKA VERS STFENKASMQEAPPLGSL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKSS 

QAKELLRCEKLDSKLANIDYLRKKMSLEDKEDN 

LCPVLKPKMTAGSHECLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LDIALLSGPQASKTELPSPESAQSPSPSGDVRASV 

PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPETAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGIPCEKELGKVRR 

GVEPKPEALLARRSLQPPGBESEKSEKLSSFPSLQ 

KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKPRPGPDPGPPKTKHPDRSLSSQK 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPGHPGPSEPADQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
^nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C— Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=GJycine, H=Histidine, 
I=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

Y=possible nucleotide insertion 










KLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

KUKCjrPOrQKrr 1 bAjUi^WCiMlvKoroA 1 OQobr Rb 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFVVRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 
PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 
ETLET1SNEEQTPLLKKINPTESTSKAEENEKVDS 

KTLI VLTNVTKNI V AFKVRTTAPEKYRVKPSNS S 
CDPGASVDIVVSPHGGLTVSAQDRFLIMAAEME 

yOOU 1 1 K£r W JVC V xXvTN J\. V IVJu^rl J^J^JtN.^ Jul 1 V D 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 
NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 
LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 
PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 
CEAGGSCACAGSCKCICKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQTVQVKGENGNLVITPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPW1DEGAKSR 

VEKARIALDKIIVQEMGESSKMRSRLTKLDAQVK 

EQMNRIIETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSrNEMGAKA VLKSGGNPLQN VLG SL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 
QETDFSEASLLEKQQEVHSAGNIKKEKSNTIDGT 
VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 
LGKSISFDTKLVKHEIINSEERPFKCEELVEPFRCD 
SQLIQHQENNTEEKPYQCSECGKAFSINEKLIWH 
QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 
KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 
KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 
AFNGNAKLIQHQRIHTGEKPYECNECGKGFRCS S 
QLRQHQSIHTGEKPYQCKECGKGFNNNTKLIQH 
QRIHTASLAEQLFKASGNHPNWGCCLTISSPGPS 
VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

QI7T PQHQDQr i T7T?PAX/XT\/^r^VT^QQAirVT?r\"Ii r O\/T Qn\/ 

oJrjL"oxiOJr&\^JrJiJL win v iui uoo vv i isa^jna^ v juoo v 

WSSPLSILKLPRTLIRISIHIQEMDTPGEMLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQES SSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAARAPVRAEAVRRMPPGAEAGSVVL 

DD 


3594 


A 


39 


261 


RAAMMDTSRVQPIKLAIVIKVLGRTGSQGQCTQ 

VRVEFMDDTSRSIIRSVKGPVREGDVLTLLESERE 

ARRLR 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylnlanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DKEWMPVTKLGRLVKDMKJKSLEEIYLFSLPIKE 
SEIIDFFLGASLKDEVLKIMPVQKQTRAGQRTRF 
KAFVAIGDYNGHVGLGVKCSKEVATAIRGAIILA 
KLSIVPVRRGYWGNKIGKPHTVPCKVTGRCGSV 
LVRLIPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 
ARGCTATLGNFAKATFDA1SKTYSYLTPDLWKE 
TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 
TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNIHSL 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRSITEIL 

IWGDQNDSSVFDFFLEKNMFVFFLNILRQKSGRY 

VCVQLLQTLNILFENISHETSLYYLLSNNYVNSII 

VHKFDFSDEEIMAYYISFLKTLSLKLKNHTVHFF 

YNEHTNDFALYTEAIKFFNHPESMVRIAVRTITL 

NVYKVSLDNQAMLHYIRDKTAVPYFSNLVWFIG 

SHVIELDDCVQTDEEHRNRGKLSDLVAEHLDHL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 

SLAEVILNGDLSEMYAKTEQDIQRSSAKPSIRCFI 

KPTETLERSLEMNKHKG KRR V Q KRPN YKN V GEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 

AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 

VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 

TYNHPLAERLIR1MNNAAQPDGKIRLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 

MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 

RVFFMLRSLSLQLRGEPETQLPLTREEDLIKTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDIYQMS 

LVEPDVSRLGWGVVKFAGLLQDMQVTGVEDDS 

RALNITIHKPAS SPHSKPFPILQATFIFSDEDRCIIAK 

QRLAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 

FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 

ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 

SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 


3597 


A 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 


3598 


A 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRMFQL 
MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 

verlqkiqnayskckeysddkvqlamqtyemv 
dkhirrld adlarfe adlkdkmegsdfes sg gr 
glkkgrgqkekrgsrgrgrrtseedtpkkkkh 
kgg 


3599 


A 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYIVSVGYQH 

DMIVNVWAWKKNIVVASNKVSSRVTAVSFSED 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRNNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFITCSSDNTIRL WNTESSGVHG STLHRNILS SDL 

IKirYVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSKPDTGLKLLASASRDRLIH 

VLDAGREYSLQQTLDEHSSSITAVKFAASDGQVR 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=GlutamIc Acid, F=Phenylalanine, G=Glycine, HHHistidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
A=possibIe nucleotide insertion 










MISCGADKSIYFRTAQKSGDGVQFTRTHHWRK 

TTLYDMDVEPSWKYTAIGCQDRNIRIFNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPHIIRLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPVGLGK 

AHSTTERWACLGEGTTPKPRTECQAHPGPSSPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSRIAQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGSTISCSMALGEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAKIILPRLIRKGNSLDIPVAVTIFFGANDSAL 

JvUxlrJPK. vrilr Lah Y A AInLKoM V Q Y LKb VDIPENR 

VILITPTPLCETAWEEQCIIQGCKLNRLNSVVGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLIEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLIPQLAKCFWTMNRAARNKSEKRYYSEFL 
QIAHLFNYGLSSFLREFIIFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRITSR 
TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 
PALRRENFLEA AA S GRSGRTPTGG VGFRDVGGP 
HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGEI 

CT1DDD TTC 1 /^! T> T>TVT>17'\71_TT?170'D A UDT Pt?D T T r>/~" D T t> 

aFrrKJfcov^LKJvlJPiiVHriiaP 

ANAVTVETAAMAAPRQIPSHIVRLKPSCSTDSSF 
TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 
CKEYEAEQPPFPEGYKVKQEPVITVAPVEEMLFH 
GFSAEHYFPVSHFTMISRTPCPQDKSETINPKTCS 
PKEYLETFIFPVLLPGMASLLHQAKKEKCFEVVL 
QMTPSGGKACVWGHLPSSSHTI 


3603 


A 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQSVLR 
RMQKKYWKTKQVFIKATGKKEDEHLVASDAEL 
DAKLEVFHSVQETCTELLKIIEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 
VDFSKEEWQHLDPAQRRLYWDVTLENYSHLLS 
VG YQIPKSEAAFKLEQGEGP WMLEGEAPHQS C S 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 










GEAIGKMQQQGIPGGIFFHCERFDQPIGEDSLCSI 

LEEL WQDNDQLEQRQENQNNLL SHVKVLIKERG 

YEHKNIEKIIHVTTKLVPSIKRLHNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSUKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQRIHAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNL1THQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQRIHTGEKPYICTECGKV 

FTHRTNLTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEKPYECS 
DCGKCFTKKSQLRVHQKIHTGEKPNICAECGKAF 
TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 
RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQG1 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDVVYALKRQGRT 
LYGFGG 


3606 


A 


1 


1749 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSYSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTDILHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

CGKSFSLKCGLIQHQLIHSGARPFECDECGKSFSQ 

RTTLNKHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFRQSYTLVEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 

GKPYSPRSNIV 


3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CVVQRFKTGAFSERQGSTIGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRNRYMHTTASNGRMLFMKVTM 
YMRRGVQIMGWSVRMAFMACFTQ 


3609 




118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 
GHS YCKGCLVSLS YHLDTKVRCPMC WQV VDG S 
SSLPNVSLAWVIEALRLPGDPEPKVCVHHRNPLS 
LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 
MKEELAALFSELKQEQKKVDELIAKLVKNRTRIV 
NESDVFSWVIRREFQELRHPVDEEKARCLEGIGG 
HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, BNHistidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 
ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 
TPVTVCGDIHGQFYDLCELFRTGGQVPDTNYIFM 
GDFVDRGYYSLETFTYLLALKAKWPDRITLLRG 
NHESRQITQVYGFYDECQTKYGNANAWRYCTK 
VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 
ERNQEIPHKGAFCDLVWSDPEDVDTWAISPRGA 
GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 
FMFDEKLVTVWSAPNYCYRCGNIASIMVFKDVN 
TREPKLFRA VPD SERVIPPRTTTPYFL 


3611 


A 


2459 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 
PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 
EKGQNISWDMAWLKATQEAPAASTLGSYSLPG 
TLAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 
EE AEKPLII SERIQKADPQGPELGE ACEKGNMLK 
RQRIKREKKDFRQVrVNDCHLPESFKEEENQKCK 
KSG GKYSLNSG AVKNPKTQLG QKPFTCS VCGKG 
FSQSANLVVHQRIHTGEKPFECHECGKAFIQSAN 
L V VHQRIHTG QKPYVCSKCGKAFTQSSNLTVHQ 
KIHSI^EKTFKCNECEKAFSYSSQLARHQKVHITE 
KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 
DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 
FSCFSHLIVHQRIHTAEKPYDCSECGKAFSQLSCL 
IVHQRIHSGDLPYVCNECGKAFTCSSYLLEHQRIH 
NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 
YECEKCGAAFISNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 
AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 
SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 
SIPNAHSCEMCILVMKDILYLSEHQGTLPWQKPY 
TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 
ALLLNSCKIPLSDNLFPCKDVEKDFPTILGLLQHQ 
TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 
TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 
THNAEKPYVCNICGKSFLHKQTLVGHQQRIHTRE 
RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVCN 
VCGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 
SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 
SLLDHHRIHTGERPYECKECGKAF1HKKRLLEHQ 
RIHTGEKPYVCIICGKSFIRSSDYMRHQRIHTGER 
AYECSDCGKAFISKQTLLKHHKIHTRERPYECSE 
CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 
SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 
LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 
RIHTGEKPYECGKCGKAFNKRYSLVRHQKVHIT 
EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

JVc\JiIJr/\ 1 oivooJ^JDrw/Yr 1 JUJroJ^lNiruvVil^J I /\ W UiN 

PGGRGHGGGRHGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVAT1XPAAYATPQPGTPVSP 

VQYAHLPHTFQFIGSSQYSGTYASFIPSQLIPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X-=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PAQQNQYVHISSSPQNTGRTASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQVVMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHWVHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMVQAQIHLPVVQSVASPAAAPPTLPPYFMK 

GSIIQLANGELKKVEDLKTEDFIQSAEISNDLKIDS 

STVERIEDSHSPGVAVIQFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKKGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSLIPQEVKICIEGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603 


DAWALTNQF SDSKQHIEVLKESLT AKEQRAAILQ 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMS S LKER VKSLQ ADTTNTDTALTTLEE 

ALAEKERTIERLKEQRDRDEREKQEEIDNYKKDL 

KDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKKDSRLKTLEIALEQKKEECLKMESQLKKAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VKDQNKKVANLKHKEQVEKKKSAQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSSTQQSLAEKETHLTNLRAERR 

KHLEEVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRy Vr l^Q 1 loCPh(jrL.KJ-i VuobV vjDK Jl L,Fkj W if 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYAL WFC V GES WPQDQPWTKRLVMVK 

VVPTCLRALVEMARVGGASSLENTVDLfflSNSHP 

LfiL 1 SDQ Y KA Y I^DL V rHjrMJJr l^OrUc-o 


3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 
RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 
KAAAFYKNILGAQVSEAVPLPEHGVSVVFVNLG 
NTKJS1ELLHPLGPJ3SPIAGFLQKNK^GGMHHICIE 
VDNINAAVMDLKKKKIRSLSEEVKIGAHGKPVIF 
LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DNIDETYG VN VQFESDEEEGDEDV YGEVREEA S 
DDDMEGDEAVVRCTLSANMYVDEELVWCASEL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding' 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!anine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Sertne, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
Y=possible nucleotide insertion 










NIPEFFPLESPHKK.VGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRF YDDAIV SQKKADEVLEILKTA SDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTNVALMCMLREIGKHINMDGTINVDDFKIIY1 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPVPLEQTYVGITEKXAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLY1RMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESffiEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAELRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NUISTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLE VICSRMRYISS QIERPIRIVALSS S 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAITKHSPKXPVTVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVVVASRSLCWGMNVAAHLVnM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAErVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEIISNAAEYEN1PIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 

SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VVVLVQLEREEEVTGPVIAPLFPQKREEGWWVV 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










IGDAKSNSLISIKRJLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 

DDDMEGDEAVVRCTLSANMYVDEILVWCASEL 

NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTNVALMCMLREIGKHINMDGTINVDDFKIIYI 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPVPLEQTYVG1TEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NIIISTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHA1TKHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVVVASRSLCWGMNVAAHLVIIM 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEIISNAAEYENIPIRHHEDN 

LLRQLAQKWEDKLIWPIO^NDPHVKTNLLLQAHL 
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SEQ ID — 

NO: 


jVieChod 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion 










SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VVYLVQLEREEEVTGPVIAPLFPQKREEGWWVV 

IGDAKSNSLISIKRLTLQQKAKVKLDFVAPATGG 

RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 

DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 
VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 
LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 
EKPQQHQKTKMIVLGFSNPINWVRTRIKAFLIWA 
YFDKEFSITEFSEG AKQAFAHV SKLLSQCKFDLL 
EELVAKEVLHALKEKVTSLPDNHKNALAANIDEI 
VFTSTGDISIYYDEKGRKFVNILMCFWYLTSAN1P 
SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 
EFTQGVKPDWTIARIEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSS SHSKKKRS SSRSRHS SI SPVRLPLNS SLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTEVKNSSDTGKVKLDENSEKHLVKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAAIPHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPD SPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDIIGIIGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREIKILRQL 

IHRSVVNMKErVTDKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDfflKSFMKQLMEGL 

E YCHKKNFLHRDIKCSNILLNN SGQIKLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKKPIFQANLELAQLELISR 

LCGSPCPAVWPDVnCLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVVVEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLNIHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPV1 

LrbArAjl ILbAbalFAiJMyNlJ^AVLLoyLJVllvli^fc, 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDKIKDEDnCLRVIGQDSSEIHFKVKMTTPLK 
KLKKSYCQRQGVPVNSLRFLFEGQRIADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV . 


3623 


A 


2 


1544 


PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=J_ysine, LHLeucine, M=M ethionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=posslble nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LSIPLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSG SFTLMRDERGLPAMNNL YSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVL AP SRERPPSS SSG S 

QVATSGQLEEINTKEVAQRITAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETFRR 

MWKWLQEPEFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLVFTDLQRRTLFAIFKENKRPSBCEMQ 

1TISQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKDNRPEEEEQVIHEDDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKIT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEKIECNKRHKTVLTELQAKIARLTKRF 

EAAKEDLKKRHEHPPNPPVSPGKTVNDVNSNNN 

MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 

VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 

APNTATVVATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRIENQTNKTIDASVSKKAADSTSQCGKATGSDS 

SO V ID L, 1 JYLUJJliiib tj A a l_UJ.r JsJvLiN Jti lrval JV1S> S S>Vv* 

PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA 

PTTVNVTHRPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYWNNGLTLGSTGPQLTVHHRPPQVHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQIT 
LQGSRRRQGRTAFPASGKKRETDYSDGDPLDVH 
jvKX/roo I \jautsJ\ viviijVjr/\iYiivivjrv3 vijiYj_rr.i_i.i_Aj 1 1 
ILKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 
VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 
AVQINPKCFYTPKCHQDRNDLLNSALDIKEFFDH 
KNGTPFSCFYSPASQSEDVILKKYDQMAIFHCLF 
WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTVV 
RDEVGGKVPYIEQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG 
FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

"CrnAT T> A /"VfOTT^VITT C C ^1^1^ TT? T7T7 T7r? V /*".\/T?T~M^ C\ 

JbJilit_JJ->KAl_Jljb 1 D Y rLooolJJvlJ^ jrr liiv<j \ r UCisXj 

NFLVPPEKSlTSTKIGl^LI^HDPVFKSITrlSFKVQT 
LARSLGLQMPVVVQSMYIFKQPHFGGEVSPHQD 
ASFLYTEPLGRVLGVWIAVEDATLENGCLWFIPG 
SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 
FVPTPVQRGALVLIHGEVVHKSKQNLSDRSRQA 
YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 


3627 


A 


231 


644 


INSSPRTGRDHQEL>JLHTERDSRSQRAVLKIPRQ 
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WO 01/57190 PCT/US01/04098 



NO: 




beginning 
nucleotide 
location 
corresponding 

acid residue of 

peptide 

sequence 


nucleotide 
location 
corresponding 
to last amino 

sequence 


E=Glutamic Acid, ^Phenylalanine, G-Glycine, H=Histidine, 
I=Isoieucine, K=Lysine, L=Leucine, M=Methionine, 
N<=Asparagine, P=Proline, Q=Glutnmine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 

\=possible nucleotide insertion 










NPGIFYWIFLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELKN SLE ALS SRMDQAEERIGTQAG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

DWLMGKSKAKPNGKKPAAEERKAYLEPEHTKA 

RITDFQFKELVVLPREIDLNEWLASNTTTFFHHIN 

LQYSTISEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAHIYWAHFKETLA 

LELHGHLNTLYVHFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEIEQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

AIAKKNAVELELAKCRMDMMSLNSQLLDA1QQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

QPAAALCRGHSAGRGDEPSIAEGKRLFSFFRKI 


3630 


A 


423 


1 


PAKVLTLDrYLSKTEGAQVDEPVVITPRAEDCGD 

WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 

ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 

AALDGGVASAASPESKPSPGTKGQLRGESDRSK 

QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKVVCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKA.SVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQ1PHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEVVSCLDVSES 

GTFLGLGTVTGSVArVIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLIIVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 
RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 
TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 
CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 
CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 
HPTCYQTICFRTTCCQPTCCQPTCCRNTSCQPTCC 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 
CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEGYRGRRARHPSLGSTTGHCGGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLALIMAYQ 
RAYPLEVTKLIYCSRTVPEIEKVIEELRKLLNFYE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=His(idine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possible nucleotide insertion 










KQEGEKLPFLGLALSSRKNLCIHPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYSILHANVVVYSYHYLLDPKIADLVSKELARK 

AVVVFDEAHNIDNVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLREA 

SAARETDAHLANPVLPDEVLQEAVPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHWQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTIIffiPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVIITSGTLSPLDIYPK 

ILDFHPVTMATFTMTLARVCLCPMIIGRGNDQVA 

ISSKFETREDIAV1RNYGNLLLEMSAVVPDGIVAF 

CTCVAVTV/ICCTA/ A C YXrV r T?Of'~lTT T7TvTTO"D"MVT T T7TT7T/""* 

r 1 oiy i Ivliio 1 V/Vo W i J^V^Ljlj^j^lNl^l^NiSJ^Lr 1C i 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EGIDFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRAIRGKT 

DYGLMVFADKRFARGDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRIEQIAQQL 










LKMSSKTASTNN1AQARRTVQQLRLEASIERIKV 
SKASADLMSYCEEHARSDPLLIGIPTSENPFKDKK 
TCIIL ' 










TELSQLEKAHPPADMGRRKSKRKPPPKKKMTGT 
LETQFTCPFCNHEKSCDVKMDRARNTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 


282 


DHLKSCYQDSHEDPTBCMKRFLFLLLTISLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
IHLFCFS 


3637 


A 


1 


1248 


ARAGSVVGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEILMTVSKFASICTMGAN 

ASALEKEIGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADILQEERKQEKQNGRLPN 

GNIDNENNNSTPDPTWVHEIFQGTLTNETRCLTC 

ETISSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKYYCEECRSKQEAHKRMKVKKLPMILAL 

HLKRFKYMDQLHRYTKLSYRVVFPLELRLFNTS 

GDATNPDRMYDL V A V V VHC GSGPNRGHYIArV 

KSHDFWLLFDDDIVEKID AQAIEEF YGLTSDI SKN 

SESGYILFYQSRD 










PAGIPVSTISSDRRASTDLTRKMKPDETPMFDPNL 
LKEVDWSQNTATFSPAISPTHPGEGLVLRPLCTA 
DLNRGFFKVLGQLTETGWSPEQFMKSFEHMKK 
SGDYYVTVVEDVTLGQIVATATLIIEHKFIHSCAK 
RGRVEDWVSDECRGKQLGNLLLSTLTLLSKKL 
NCYKITLECLPQNVGFYKKFGYTVSEENYMCRR 
FLK 


3639 


A 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 

LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLFST 

GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 

MLVCGLTVTDLLGKCLLSPVVLAAYAQNRSLRV 

LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine C=Cystelne, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, MMMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










C WLSLGHPfrF YKKHL'l '.LKLGALVAPVVSAFSLAF 
CALPFMGFGKFVQYCPGTWCFIQMVHEEGSLSV 
LGYSVLYSSLMALLVLATVLCNLGAMKNLYAM 
HRRLQRHPRSCTRDCAEPRADGREASPQPLEELD 
HLLLLALMTVLFTMCSLPVIYRAYYGAFKDVKE 
KNRTSEEAEDLRALRFLSVISrVDPWIFIIFRSPVFR 
IFFHKIFIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 
AIEAIKLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 
SIEKIVEIDAHIGCAMSGLIADAKTLIDKARVETQ 
NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 
GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 
QCDARAIGSASEGAQSSLQEVYHKSMTLKEAIKS 
SLIILKQVMEEKLNATNIELATVQPGQNFHMFTK 
EELEEVIKDI 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 
FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 
SWPSCLCHGLISFLGFLLLLVTFPISGWFALKIVPT 
YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 
RTRAFNVPPCKLASKDGAVLSVGADVQFRIWDP 
VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 
EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 
VE A VLQPPQD SPAGPNLDSTLQQLALHFLGG SM 
NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

CPVADT a cni i tat nccy or? at A/onx/r 1 A PVmTXU/ 
oriv^x^Ju/VJivJivJu LJ\Lt\£rr LvOxiAL* V o\} V LjA 1 ^ r JN V 

VLPSGTQSAYFLDLTTGRGRVGHGVPDGIPDVV 
VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 
LAMAMKLEAVLRALK 


3642 


A 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 
UbuAA UL,t,K V 1 D Y AliriisJbl<^o b N La I A Mb V 1GDK 
RSREQKAKQER 


3643 


A 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSVYFII 

TLSDLECDYINARSCCSKLNKWVIPELIGHTIVTV 

LLLMSLHWFIFLLNLPVATWNIYRYIMVPSGNM 

GVFDPTEIHNRGQLKSHMKEAMIKLGFHLLCFF 

MYLYSMILALIND 


3644 


A 


95 


2808 


TSCRHFPITSEDPLNYLLILTVERIYAYQALPLGFL 
FCSRDPVPEYLNHCGVKYVLISDRASFCALHIFFS 
PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 
LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 
VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 
LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 
TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 
PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 
QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 
CLlAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 
APAPEEEAEGPAAALGPRGPLG SGPG WL YLCPE 
ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GKSFTTVYNLKAHMKGHEQENSFKCEVCEESFP 
TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 
ALFSHNRAHFREQELFSCSFPGC SKQYDKACRLK 
IHLRSHTGERPFLCDFDGCGWNFTSMSKLLRHKR 
KHDDDRRFMCPVEGCGKSFTRAEHLKGHSITHL 
STKPFVCPVAGCCARFSARSSLYIHSKKHLQDVD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histtdine, 
I=Isoleucine, K=Lysine, L=°Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TWKSRCPISSCNKLFTSKHSMKTHMVKRHKVGQ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 

SDVPDSTS AALLDTALVNSGILTID VA S VS STLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 

FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 

MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSQKERNLITVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPACRV 
PYCSVVCFRKHKEQCNPETRPVEKKIRSALPTKT 
VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 
LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 
RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKVVNERATLFRITSNAMINACRDFLELAEIHS 

RKWQRALQYEQEQRVHLEETIEQLAKQHNSLER 

AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSFITVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVRIPNKPN 

YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

NI1VGKLWIDQSGDIEIVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGVVSDSQGKAHYVLSGSWDEQM 

ECSKVMHSSP S SP SSDGKQKTV YQTLS AKLL WK 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 
ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 
VDTGQVSRPENPSQPA SPRVTKCKARSPVRLPHE 
GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 
ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 
PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 
APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 
SPVTDID SFIKELD ASAARSPS SQTGD SG SQEGS A 
QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 
GAPAYPQWASQPSVLDS1HPDKHFTVNKNFLSN 
YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 
DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 
-PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 
AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 
SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 
TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 
NG LEHDLLDDETLNQ YETSINAAASLS SFS VD VP 
KNGESVLENLHISESQDLDDLLQKPKMIARRPIM 
AWFKEINKHNQGTHLRSKTEKEQPLMPARSPDS 
KIQMV SS SQKKGVTVPHSPPQPKTNLENKDLSKK 
SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 
APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 
QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 



405 



WO 01/57190 PCT/US01/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAA SRNGMS V AGNRQ SEPRLASHV A ADTA Q 

PRPTGEKGGNIMASDRLERTNQLKTVEISAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQ VPVTS S V VPEAKASRGGLP SLA 

NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 

VTDKIKVTRRHYCYEQNWPHESTSFFSVKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 

LGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

GNVLKVLHQAQLHKDALVVIKKGMDQPRPSAR 

QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 

KGGAAEQAGIIEAGDEILAINGKPLVGLMHFDA 

WNIMKSVPEGPVQLLIRKHRNSS 


3648 


A 


337 


1564 


KSRLSVTLMPVQLSEHPEWNESMHSLRISVGGLP 
VLASMTKAADPRFRPRWKVVLTFFVGAAILWLL 
CSHRPAPGRPPTHNAHNWRLGQAPANWYNDTY 
PLSPPQRTPA GIRYRIA VIADLDTE SRAQEENTWF 
TYLKKGYLTFSDSGDKVAVEWDKDHGVLESHL 
AEKGRGMELSDLIVFNGKLYSVDDRTGVVYQ1E 
GSKAVPWVILSDGDGTVEKGFKAEWLAVKDER 
LYVGGLGKEWTTTTGDVVNENPEWVKVVGYK 
GSVDHENWVSNYNALRAAAGIQPPGYLIHESAC 
WSDTLQRWFFLPRRASQERYSEKDDERKGANLL 
LSASPDFGDIAVSHVGAVVPTHGFSSFKFIPNTDD 
QIIVALKSEEDSGRVASYIMAFTLDGRFLLPETKI 
GSVKYEG1EF1 


3649 


A 


1 


775 


PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 

OTTTi'QTrMJTJT DTAr>T3UnVPni5V\?A WPDI V A \Af~S 
K^r JS.olV^rlrlijK 1 f\K^arlL)l&.i\±Jr v \J\ i Y ^ivL i /VIVIV^ 

TGMKIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTA SLLID VITVFGELTDENVKHRKY 

ARWKATYIHNCLKNGETPQAGPVGDBEDNDIEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

QIPPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLLLL 
t t nQ^nni)nri\/n a nnTccvT vduxjct ci^ovnnt? 
l/LiVjo*jr l^vj rKl v " vtAVjv^ IrcY JLpwisJirlol^ojSJr i V^Ljc. 

APRPCFLRDWELQVHFKIHGQGKKNLHGDGLAI 

WYTKDRMQPGPVFGNMDKFVGLGVFVDTYPNE 

EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 

GGCTAIVRNLHYDTFLVIRYVKRHLTIMMDEDGK 

HEWRDCIEVPGVRLPRGYYFGTSSITGDLSDNHD 

VISLKLFELTVERTPEEEKLHRDVFLPSVDNMKL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C— Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










PEMTAPLPPLSGLALFLIVFFSLVFSVFAIVIGIILY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAFNFLLVW 

YYCTLTIRESILINNGSRIKGWWVFHHYVSTFLSG 

VMLTWPDGLMYQKFRNQFLSFSMYQSFVQFLQ 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

JiwtJVJLMCOrrrLiLLfrJLONrr I I L.KV VHHKrHSQ 

RHGSKKD 


3652 


A 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQPM 
MQTIGQKYCMDPAVIAGVLSRKSPGDK1LVNMG 
DRTSMVQDPGSQAPTSWISESQVFQTTEVLTTRI 
TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 
QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQG1THSLLLQVIDDKGSILPP 

NTEGNIGIR1KPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGY1CFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3654 


A 


2 


909 


rVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 
YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 
1 i WOMJvli^OrMOJSuA 1 rr YD V^r HivLbAis V 
ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 
NTEGNIGIR1KPVRPVSLFMCYEGDPEKTAKVEC 
GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 
IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 
AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 
PRECVEFVSELPKTITGKIERKELRKKETGQM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHINNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNVVVDDRLPTKNDKLVFVHST 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSIEVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

X./ Wlir!/ V /\oJ^ll^iVll^JL^JUoJr\. 1 xl>LJ\JLLr WlYlo I v^I^rlwININ 

FTLLEICNLTPDTLSGDYKS YWHTTF YEG S WRTG 
SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 
GNVVVCTCLVALMQKNWRHARQQGAQLQTIGF 
VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEIF 
TNSREVSSQLRLPPGEYIIIPSTFEPHRDADFLLRV 
FTEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L"=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=TyrosJne, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
Y=possib)e nucleotide insertion 










DFLHLFKIVAGEGKEIGVYELQRLLNRMAIKFKS 

FKTKGFGLDACRCMINLMDKDGSGKLGLLEFKI 

L WKKJLKKWMDIFRECDQDHSGTLN S YEMRL V IE 

KAGIKLNNKVMQVLVARYADDDLIIDFDSFISCF 

LRLKTMFTFFLTMDPKNTGHICLSLEQVLGEGW 

EGICRIAPACPSTPPPPSSDVPGPASCPRLFPPWDL 

LPVSTVAADDHVGIEAL 










QPLCHCLDHCPCCF SGKRL VA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYIKSPAPCQ 
TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 
CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 
GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 
GIIPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMGLLANVAHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCH1PGNIGIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLIVQIDNAKLAADDFRIKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVKILRSQLGEKFRIEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKC1PKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 










CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 
SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 
LTKPVVTISDEPDILYKRLSVLVKGHDKAVLDSY 
EYFAVLAAKELGISIKVHEPPRKIERFTLLQSVHI 

wvHDVfivuiiroTi vpn 13T tjut Tr.cT a tvwvt cv 
I JSJSJxts. vyi tSlvllv I L, i Jvv^ljQJ^iirLL, 1 uo 1 J\\J V I Lc. Y 

IQRNLPEGVAMEVTKFCFFIFLDTIRTVTRTHQGA 
NLGNTIRRKRRKQVIKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTKMSCQQNQQQCQPPPKC 
PIPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLKKPLSAVTWLCIFIVAFVSHP 
AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 
VANLSSLLSELNKKQERDWVSVVMQVMELESN 
SKRMESRLTDAESKYSEMNNQIDIMQLQAAQTV 

ly 1 0/\\JJ\J-/ X oITJ_»IN-C1j\.VJ V JrJrirLL«k^rlv^Jr I irrXJiJrL/Kj^ 

PELEVFCDMETSGGGWTIIQRRKSGLVSFYRDW 
KQYKQGFG SIRGDFWLGNEHfflRLSRQPTRLRVE 
MEDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 
TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 
QLRK G G Y WYNC CTDSNLNG V YYRLGEHNKHLD 
GITWYGWHGSTYSLKRVEMKIRPEDFKP 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, F=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3663 


A 


64 


1456 


LSSAKETLAQMYNTVWNMEDLDLEYAKTDINC 

GTDLMFYIEMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RDASTKMHGDYTLTLRKGGNNKLIKIFHRDGKY 

GFSDPLTFSSVVELINHYRNESLAQYNPKLDVKL 

LYPVSKYQQDQWKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTA1EAFNETIK 

IFEEQCQTQERYSKEYEEKFKREGNEPCEIQRIMHN 

YDKLKSRISEIDDSRRRLEEDLKKQAAEYREIDKR 

MN SIKPDLIQLRKTRDQ YLMWLTQKG VRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKRDGTFLVRESSKQGCYAC 

SVVVDGEVKHCVINKTATGYGFAEPYNLYSSLK 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWVVSVPHISARSCPDPLLS 
RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 
QVDVPTLTGAFGILAAHVPTLQVLRPGLWVHA 
EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 
MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 
IEANEALVKALE 


3665 


A 


98 


1388 


ASQLAFGGKXTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

UNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIEPJPYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHIYDELGGNPGSTSAATCTRR 

HYERLILPYERFIKGEEDKPLPPIKPRKQENSSQE 

NENKTKVSGTKRIKHEEPKSKKEKENAPKPQDAA 

E V SSEQEKEQETLISQKSIPEPLPAADMKKKIEG Y 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYPGI 

KARITQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNIKISAFSFPNTSLAF 

VPGVGIKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKNLNEMLCPIIASEVKALNANLSTLE 

VLTKIDNYTLLD YSLIS SPEITENYLDLNLKG VF Y 

PLENLTDPPFSPVPFVLPERSNSMLYIGIAEYFFKS 

ASFAHFTAGVFNVTLSTEEISNHFVQNSQGLGNV 

LSRIAEIYILSQPFMVRIMATEPPIINLQPGNFTLDI 

PASIMMLTQPKNSTVETrVSMDFVASTSVGLVIL 

GQRLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 

T '"O/TTT T TOTAT V XACT^OO If r\r\T>G'CU\7WTT: f^l KIT TOD C\ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLGSGRNGGGSMNAPPAFESFLLFEGEKITIN 

If TYTK" VPM A PT FTrMK'Pn'H'TI (TNITTK" 


3668 


A 


212 


431 


VAGEAVPFFPMMYSEPLKPSYLALVLWYFLLTG 
YCITKPEVIFKIEQGEEPWILEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


1056 


FSGVCFAGIAGSMATLLHDAVMNPAEVVKQRLQ 
MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 
MNIPFQSIHFITYEFLQEQVNPHRTYNPQSHIISGG 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 

acid residue of 

peptide 

sequence 


Amino acid sequence (A^AIanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, OGlycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LAGALAAAATTPLDVCKTLLNTQENVALSLAN1S 
GRLSGMANAFRTVYQLNGLAGYFKGIQARVIYQ 
MPSTAI S W S V YEFFKYFLTKRQLENRAPY 


3670 


A 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ILKVAKKERTMSSLPVPYKLPVSLSVGSCVIIKGT 

PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVHFG 

NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 

IYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC 

KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

VILRDKIRFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

ALARAHARVPPAIVQMLLVLQGVHESRGVTEDY 

LRLETLVQKVVSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPVVRSKSYNTPLLNPVQE 

HEAEGAAAGGTSIRRHSVSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFH VDKL S S AH V YLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVNWYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3674 


A 


2 


712 


rpprvwypelrelsaaaprwshrtapgimvfyf 
tsssvnssaYtiymgkdkyenedlikhgwpedi 
whvdklssahv ylrlhkgeniedipkevlmdc 
ahlvkansiqgckjvinnvnvvytpwsnlkktad 
mdvgqigfhrqkdvkivtvekkvneilnrlekt 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 
EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 
NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVHISSCLKVQEQMANCPKFVPWPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRVVCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMISRYTRKAVPQSLELKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQIITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSIIVSEGIIEEYLAFDHIDIEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKVVSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLYITSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGSSTILSTRNWPNRAVEFSTSSLS 

YTVQSTRRRNPPPRTLHPISTSHSCAETPRSVEEIL 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
J"=Isoleucine, K=Lysine, 1^-Leucine, M=Methionine," 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 
HVSTVGPQRQMKPHGDSSRAQSAVVDEPNYQQ 
PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 
HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 
P 


3677 


A 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSVVGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLVVSTALIWHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 

EKSD 


3678 


A 


20 


1508 


RGKAEFFLAMAGTNALLMLENFIDGKFLPCSSYI 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDHLGCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKIAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGVVNIVFGTGPRVGEALVSHPEVPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAn 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEVIERANN VKYGLA ATV WS SNVGRVH 

RVAKKLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKJGPGPDRFTAKFYQRYKEELSNLEHYLGLSHH 

LLALNFIIVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSVVYIHGGGWALASAKIRY 

YDELCTAMAEELNAVIVSIEYRLVPKVYFPEQIH 

DVVRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALIYPVLQA 

LDFNTPSYQQNVNTPILPRYVMVKYWVDYFKG 

NYDFVQAMIVNNHTSLDVEEAAAVRARLNWTS 

LLPASFTKNYKPVVQTTGNARIVQELPQLLDARS 

APLIADQAVLQLLPKTYILTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMIFTSWPTNFSV 

GIRTRNSYIKWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 
LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 
LMLEAMNNLRDSMPKLQIRAPEAQQTLFSINQSC 
LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 
SKWTPLETQEKEEGYKKHCFNAFASDRISLQRSL 
GPDTRPPECVDQKFRRCPPLATTSVIIVFHNEAWS 
TLLRTVYSVLHTTPAILLKEIILVDDASTEEHLKE 
KLEQYVKQLQVVRVVRQEERKGLITARLLGASV 

ADA'BVT TFT nAHPUrBHOWI FPT T ARTAPDIfTV 

VVSPDIVTEDLNTFEFAKPVQRGRVHSRGNFDWS 
LTFGWETLPPHEKQRRKDETYPIKSPTFAGGLFSI 
SKSYFEHIGTYDNQMEIWGGENVEMSFRVWQC 
GGQLEIIPCSVVGHVFRTKSPHTFPKGTSVIARNQ 
VRLAEVWMDSYKICIFYRRNLQAAKMAQEKSFG 
DISERLQLREQLHCHNFSWYLHNVYPEMFVPDL 
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NO: 




beginning 
nucleotide 
location 
corresponding 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M— Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /—possible nucleotide deletion, 
Y=possible nucleotide insertion 










TPTFYGAIKNLGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRJDLRHNIAKQLCLHVSKG 
ALGLG SCHFTGKNSQVPKDEEWEL AQDQLIRN S 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMEDELN 
KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 
IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 
VLNELTQLKQLVDAQKENSVS1TEHLQVITTLRT 
AAKEMEEKISNLKEHLASKEVEVAKLEKQLLEE 
KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 
ESVKEKEKVHSEVVQIRSEVSQVKREKENIQTLL 
KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 
LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 
SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 
VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 
KNQSQKK 


3682 


A 


447 


1024 


AQALTAGRQLALAAPFIAPISPISLPRLNPPSQSW 
NSTPFFKVKLPPQKEV1TSDELMAHLGNCLLSIKP 
QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 
VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 
QSPEAVRA VGKLS YNQL/V GEDHHLQTLQ*HQP 
RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 


LEIKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 

TVDDTKVKEEPPINHPVGCKRKLAMSRCETCGTE 

E AKYRCPRCMRYSC SLPC VKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNKYMYFMKNRARRQGINLKLLPNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQA\ST 

*KKRVPDDKTINEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNKVIIEYPTLHVVLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSS WP WS SP WERQCPMHYL* AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDG SH* HHCAAHRRPVTRRQA AH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

*GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

CPPFPAAPVSVQGTQGLGPKNVLH*QWEGIRWQ 

KEPE/PGPPPEVELKRGAKCRIGDHGLGAVLGQG 

EYAS*SPSIPW*ASSSACPPLHPTP/TVYTQSPAAA 

Tifi TI/TO t>DC?r> A)T>D^ I VrD/*^l5/D A CU A X>n\7T> f~zmQU(~\T 
tr\j W 1 KJr IroF/JrJr rijL. Y JrVjJr/l^Aorl/VJrVj V KOvjloril^-L 

YSLP*LCRECCSCP/PPPPAHGGRCPSLLPPEALAK 
LLL 


3685 


A 


101 


438 


AWVLQCKINTELQTEVVMLKSMVLWLGEQVQS 

t rvr nr\fM ti/^TJTrxTXjnruTi^' \/ttv.tt cvw\i , nvDUfni \r 
lsK£L^Kl\{L,ti^rlrNtlLtil^v IINl^ti YINuS-tlir WUi^V 

KAHLQGASTSNITFDIGELQKKMLDLNKQTQEFQ 

PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDVVKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPSADML VHDFDDERTLEEEEMMEGETNFS SEI 
EDL AREGDMPIHELLSL YG YG STVRLPEEDEEEE 
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WO 01/57190 PCT/USO 1/04098 



NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EEEEEGEDDEDADNDDNSGCSGENKEENIKDSS 
GQEDETQSSNDDPSQSVASQDAQEIIRPRRCKYF 
DTNSEVEEESEEDEDYIP/SIISFFQSSDGI*SSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADIISTVEFN 

HTGELLATGDKGGRWIFQREPESKNAPHSQGE 

YD VYSTFQSHEPEFD YLK SLEIEEKINKIK WLPQ Q 

NAAHSLLSTNDKTIKLWKITERDKRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPPvPJFA 

NGHTYHINSISVNSDCETYMSADDLRINLWHLAI 

TDRSFTPVNIVDIKPANMEDLTEVITASEFHPHHC 

NLFVYSSSKGSLRLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEIISNSVSDVKFSHSDRYMLTRVDYLT 

VKVWDLNMEARPIETYQVHDYLRSKLCSLYEND 

CIFDKFECAWNGSDR/IIMTGAYNNFFRMFDRNT 


3688 


A 


1 


401 


m A AHTPT T VATAT T VAT T T?TT n-TRT?J? ^<3TT?A TV/fPF 

SDRPCEISEIDDNPKISENPRRSPTHEKNTMGAQE 
AHIYVKTV AG SEEP VHDRYRPTIEMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
IPDGAGPPQISALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCINDIAFKPDGTQL1LAAGSRLLVYDTSD 

GTLLQPLKGHKDTV YCVA YAKDGKRFASG SAD 

KSVIIWTSKLEGILKYTHNDAIQCVSYNPITHQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKIICCSWTNDG 

QYLALGMFNGIISIRNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVrVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDILAVADWG\QKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYVVGGCQDGTI 

SFYQLIFSTVHGLYKDRYAYRDSMTDVIVQHLIT 

EQKVRIKCKELVKKIAIYRNRLAIQLPEKILr^ELY 

SEDLSDMHYRVKEKIIKKFECNLLVVCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLL VGLKNG QILKIF VDNLFAI VLLKQ ATA V 

RCLDMSASRKKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFVVGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQGKFHEAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLG SGDPKETKMLITKQ ADWARN1KEPKA 

AVEMYISAGEHVKAIEICGDHGWVDMLIDIARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLHVETQRWDEAFALGEKHPEFKDDrV 

MPYAQWLAENDRFEEAQKAFHKAGRQREAVQV 

LEQLTNNAVAESRFNDAAYYYWMLSMQCLDIA 

QDPAQKD 


3693 


A 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTIHG 
GWRHHRDHTAIDEWDFNPSKFLIYTCLLLFSVLL 



413 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 


E=Glutamic Acid, F=PhenylaIanlne, G=Glycine, H=Histidine, 
I°Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=TJnknown, *=Stop codon, /=possible nucleotide deletion, 






acid residue of' 

peptide 

sequence 


peptide 
sequence 












PLRLDGIIQWSYWAVFAPIWLWKLLVVAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AACVWGFRHDRSLELEILCSVNILQFIFIALKLDRI 

IHWPWLVVFVPLWILMSFLCLWLYY1VWSLLFL 

RSLDVVAEQRRTF£VTMAISWITTVVPLLTFEVLL 

VHRLDGHNTFSYVSIFVPLWLSLLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVEN1KSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSL1DYKSYMDTKLLVARFLEQSSCTMTPDIHE 
L VENIKS VLKSDEEHMEE AITSA SFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 
CRIVIHQSHPLQYIGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 


A 


1 


572 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 
LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 
NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 
SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 
ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 
TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 

HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 

PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 

GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 

AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFVPWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYIFHHRCRLLEGVKQALWLTKTKL 

IEGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETYCPVTVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

t r?nn\n/\/ , r\c\/r , Tnr'D \rX7Xsroi \mr\i xttttyt t>cxtt? 
LLQPVVVQoVvj lOOKVrrlri^VrV^LJN 1 1 JLHX>i>JNfc. 

GVKNLAWVD SDQLLYQHFWCLPVIKKRV V VEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 

GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEIFQEDTVRSPFLYNKDVNGK 
VVLWKGDVALLNCTAIVNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFIIHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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WO 01/57190 



PCT/USO 1/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KEQSMSSVGFCVINSAKRGYPLKDATHIALRTVR 
RFLEIHGETIEKVV 


3703 


A 


128 


1255 


SLGPSPKSATIPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARKDEKTAQTRESHAKADSA 

VSQEQLRKLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGIEAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTSIVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 
WLNIKECSVGEHTFEDLGLCPGRNQREKKRSYK 
DFLREEEKIAAQVRNSSKKKLKDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLRI 

DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

VVCRESRSHKQHSVLPLEEVVQEYKAKLQGHVE 

PLRKHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAIVRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS 

HSHVLGRPIRPSRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETGIALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVS SPGSPPVTL VPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMPTRASPG 

KGKPRARGIPRPRGRLQRANTTVNLTAMDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALDIKLGTARDLSSVGTVKSGKTVNLATAGTIKP 

GTAMNLTTVGTTKPGMVMDLIASEPDKLGKAM 

A 1 Kb 1 AKPDM 1 liiolAMiJoAlolJPVlsJriJlllAl V 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPA SLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGYIGIDTIIEQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


sssisrdflgqaacasgtmlrwlrdfvlptaacq 

nlgiplgqdaeekifttgdvnkdgkldfeefmky 
lkdhekkmklaFksldknndgkieaseivqslq 
tlgltiseqqaelilqsidvdgtmtvdwnewrd 
yflfnpvtdieeiir 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 
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WO 01/57190 PCT/US01/04098 



NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LYVISTFKLQTKS SATIFGLYS STDNSKYFEFTVM 

GRLSKAILRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRL SNLQRG AGSLEL YLDCIQVDS VHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLVVRGSL 

FQV A SLQDCFLQ QSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQ A C 

GPLKFQSPTPSTVVPPASPAPPTRPPRRCDSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDIDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGYICGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGEKjDLNEQDNCVLIHNV 

DQRNSDKDIFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKAIIDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFS1RG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLSAHIESLGKGHSVVFHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAANMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 
SVSLSPRRSRLLVLRCGLRRNPERPSSSPALRRLL 
LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 
LWAAALGHVVSGKVMSRRAPGSRLSSGGGGGG 
TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 
GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 
KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 
FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 
YLLRRJTRENDRDRRLATVKQLKEFIQQPENKXV 
LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 
DIGFIKL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 
EAVVLFTQALKLNPQDHRLFGNRSFCHERLGQP 
AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 
RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 
QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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SEQID 
NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, - 
T=Threonine, V=Valine, W=Tryptophari, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPLISPLDISQLQPPLPDQVVIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 
RRRRRPGLGALAAGVPAMAESVERLQQRVQELE 
RELAQERSLQVPRSGDGGGGRVRIEKMSSEWD 
SNPYSRLMALKRMGI VSDYEKIRTF A V AI VG VG G 
VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

tot? r^mA a T CT/A7n a a /^ujTTtXuT: 
r r Q PHQAOLals. V yAAOrl 1 rJbb 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 
YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 
NPEAADKFKEINNAHAILTDATKRNIYDKYGSLG 
LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 
TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 
VSPEDLEAQLQ SDEREATDTPrVTQPASATEP 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSVVDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSVVG 

SDFEPWTNKRGE1LARYTTTEKLSINLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRFYVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLVVQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGKNALLLNSVMSAFRAEFIAT 

RSMDFIGMIKECDESGFPKHLLFRSLGLNLALAD 

PPESDRLQILNEAWKVITKLKNPQDYINCAEVWV 

EYTCKHFIKREVN 1 VLADVlKriM IrUKArblJoY 

PQLQLIIKKVIAHFUDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKCI\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNAL 1LEDEKKML& Yi.llNCjrlisJVlVbr 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETRKVMKGNHSRKTAAFVRSWGAYWFITIP 

SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLrRAurAroLLKoar YxoK.1 Y to WrolNLlovjo.L 
ADFNSKGTRDYSPRQMAVRE/KVFDVI1RCFKRH 
GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFILQQPGHIASILIPLLVLLLLALVAGVV 
FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 


A 


75 


722 


MELVA(jGYllQVLrOrAVJhLrlirilAL.uUlicy W 1JL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 

Y JUIviJSJsJvlJirivj AL V rxriovj 111 k^l^jSJr I VjIN rvrLL.lcs'j/V. 

EbGLICIWDAKKWECLKSIKAHKGQVTFLSIHPS 

GKLALSVGTDKTLRTWNLVEGRSAFIKNIKQNA 

Hr/EWSPRGEQYVVIIQNKIDrYQLDTASISGTITN 

EKRISSVKFLSES 


3723 


A 


110 


316 


MELSDNRRSGGLEGLAEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSEICLCLLISI 


3724 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, {^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lf=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possiblc nucleotide insertion 










VRACASLGVLSFPELEVVYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3726 


A 


1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 
HLMTINANNRLLLTGTPVQNNLLELMSLLNFVM 
PHMFSSSTSEIRRMFSSKTKSADEQSIYEKERIAH 
AKQIIKPFILRRVKEEVLKQLPPKKDRIELCAMSE 
KQEQLYLG 


3727 


A 


6 


383 


RIPRGKACXTVLGRSTGELEGFAS SRLPPQPCG W 
GQSSDLLSRIDLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHIKTGEPFVFNYREHLHRWNQKRY 
EALGEIITKYVYELLEKDCNSKKVS 


3728 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSEC S SDFG GKD S VTSPDMDEITHDFL Y I 

LQPKQHFQHIEAE ADMRIQLSS S AHQLTSPPSQS E 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHSA^TPERLVRSRSSNDIVSSVRRPMSDPSWNRR 

PXGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLA SIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 
TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 
LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 
NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 
LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 
SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 
PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 
RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 
PNGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 
RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 
APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 
AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 
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SEQ tD — 
NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A— Alanine C— Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQ1AEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEF1KTIDD 

RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEA WS VE VLPSDSE APDLKQEERLQELESC SG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

PNGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRMGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTA ADDKTAQ VEDFLQFLYGAMAQD VI WQNA S 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCELRMCSTIMNLL 

SL ANED S VPG ADDF VP VL VF VLIKANPPCLL STV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEIIQQRKQMIAVKIK 
ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 
ILKENDQARFLQSAKNIAERVAMATASSQVLIPDI 
NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSIR 
EELCTASHDTITVHWISDDEFSISSYELQYTIFTGQ 
ANFISLYNSVDSWM1VPNIKQNHYTVHGLQSGTR 
YIFIVKArNQAGSRNSEPTRLKTNSQPFKLDPKMT 
HKKLKISNDGLQMEKDESSLKKSHTPERFSGTGC 
YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 
PKJKEWIGKNASSWVFSRCNSNFVVRHNNKEML 

LHTFDVTFULPVCPTFTIWNKSLMILSGLPAPDFI 
DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLVPRPSLKRRLGKRLSLGLRERMMSLW 
WS/GPKVRTQATTGARPKTETKSVPAARPKTEAQ 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKALPGARPKDEAQAWAQS 
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PCT/US01/04098 



NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACLWIEN* SMWM/PETFPGTQGQKGIQPWFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEA YVD S WSG SEDEASNPFSF WVG 

ENFNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEANXIDSGTETKKILILPWKLRA 

QKDVDSDRVKQEPRFEEEVIIGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

KIRDPFIHEISKIAMGMRSASQFTRDFIRDSGVVS 

LIETLLNYPSSRVRTSFLENMIHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHT\LIAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNIEETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 ! 


DVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLIEDINDNAPLFPAT 

VINISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNIFGLDVIETPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAILQVSVTDTNDN 

HPVFKETEIEVSIPENAPVGTSVTQLHATDADIGE 

NAKIHFSFSNLVSNIARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNVPSIDIRYIVNPVNDTVVLSENIPLNTKIALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAIKLLA\ADAGKPPLNQSAM 

LFIKVKDENDNAP VFTQ SF VTV SIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKLDREKEDKYLFTILAKDNGVPPLTS 

NVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVVFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGNITLMEKCDVTDLGLHRVLVKANDL 

GQPDSLF S V VI VNLF VNESVTN ATLMEL VPQKH 

LKHQ*PQILEIADVSSPTSDYVKILVAAVAGTITV 

WVIFITAVVRCRQAPHLKAAQKNMQNSEWATP 

NPET^QMIMMKKKKJOCKKHSPKNLLLNVVTIEE 

TKADDVDSDGNRVTLDLPIDLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHHIIQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAI 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKILLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELGPIPVRPFTILSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPHKTLK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L>=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=*Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLPAPSDGFCV/HL* SIPSWGSF*GESL/EM 
QLITSLGLQEFDIARNVLELIYAQTLVWIGIFFCPL 
LPnQMIMLFIMFYSKNISLMMNFQPPSKAWRA S 
QMMTFFIFLLFFPSFTGVLCTLAITIWRLKPSADC 
GPFRGLPLFIHSIYSWIDTLSTRPGYLWWWIYRN 
LIGSVHFFFILTLIVLIITYLYWQITEGRKIMIRLLH 
EQIINEGKDKMFLIEKLIKLQDMEKKANPSSLVLE 
RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 
A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 
NLSKIKLLHTDTLLKIESKKHKAYLRSAAIEEERE 
SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 
PJCELWVSFSGEIGYDLGGS/VKKEIFYCLFAEMIQ 
PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAVVQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQI*AD/IMKVWNVKNYKLI 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEIDKKIKNLKKKLKAIEQLKEQAA 

TGKQLEKNQLEKIQKETALLQELEDLELGI 


3737 


A 


3190 


664 


. VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 
YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 
RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 
GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 
TATFHCDS G YQLQGEETLICLNGTRPS WNGETPS 
CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 
WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 
SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 
PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 
YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 
WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 
SPGQDCVWGVHVQEEKRJLLQVEILNVREGDML 
TLFDGDGPS ARVLAQLRGPQPRRRLLS SGPDLTL 
QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 
PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 
DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 
HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 
YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 
YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

rKjrir 2>K£ W lOK^rrLiK^ ivv lyl 1 UrOt\^uC^KJjyLi/\L/ 

AILLPLGLVrVLGSGVYIYYTKLQGKSLFGFSGSH 
SYSPITVESDFSNPLYEAGDTREYEVSI 


3738 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YEPGPPLGPEGGEEETTTTI1TTTTVTTTVTSPVLC 
NNMSEGEGYVESPDLGSPVSRTLGLLDCTYSDTV 
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WO 01/57190 PCT7US01/04098 



NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 . 


445 


LLEPEPAEEYTEQSEVEST/EGMILPCCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAWLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNK1CVKXRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNG VDKILLFTTTSVING SQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPG QPG QDGKP VS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL- 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPHIVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLIRNHTGSLAVANNNPTITVADSLSCPVM 

QNVQPPKSSPWSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAGVDSSSTTSSASPMPNS 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPASAP 

APASAPAPVVPQPSBCMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D=A s P^ r tic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










IGGLSLQSSPQPESLRPVNLTQERMLPMTPVWAP 

VPNLNADLKKLNCSPDSFRCTLTNIPQTQALLNK 

AKLPLGLLLHPFRDLTQLPVITSNTIVRCRSCRTYI 

NP\FVSFIDQRR*KCNLCYRVNDVPEEFMYNPLT 

RSYGEPHKRPEVQNS\TVEFIASSDYMLRPPQPAV 

YLFVLDVSHNAVEAGYLTI/LWCQSLLEXNLDKLP 

G\DSRT\RIGFMTFD\STYSFLQFTQEGLSQPQMLI 

VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPN 

MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 

QTQLPSLGAGLLQSREDPNQRSSTKVVQHLGPAT 

DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 

CMSKYSAGC1YYYPSFHYTHNPSQAEKLQKDLK 

RYLTRKIGFEAVMRIRCTKGLSMHTFHGNFFVRS 

TDLLSLANINPDAGFAVQLSIEESLTDTSLVCFQT 

ALLYTSSKGERRIRVHTLCLPVVSSLSDVYAGVD 

VQAAICLLANMAVDRSVSSSLSDARDALVNAVV 

DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 

LKQKAFRTGTSTRLDDRVYAMCQIKSQPLVHLM 

KMIHPNLYRIDRLTDEGAVHYNDRTVPQPPLQKL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFASIPQKMTHLPELDTLSSERARSFIT 

WLRDSRPLSPILHTVKDESPAKAEFFQHLIEDRTE 

AAFSYYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQGVLLHPYGVPMTVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGKILD 

VEIIFNERGSKGFGFVTFENSADADRAREK\LHGT 

VV\EGPJCI\EVMNATARVMTNKXTVNPYTNGWK 

LNP VVGAV YSPEFYAGTVLLCQANQEGS SMYSA 

PSTDFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPIPAPNEVLNDRKEDIKLEEKK 

KTQAEIEQEMATLQYTNPQLLEQLKIERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 

PSISADANEHGSNKGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGHIGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRIAEEVPGFPKjRAEA 

CD/^nCTJTATYDT T7T T T?T? A \/\A A A AP A T"T*P A rifVPPP 

ape aeal a aarers srflsglelvkqg aearvfr 
grfqgrXavikhrfpkgyrhpalearlgrrrtv 
qearallrcrragisapvvffvdyasnclymeei 
egsvtvrdmfsplwrlkktpqglsnlakt1gqvl 
armhdedlihgdlttsnmllkppleqlnivlidf 
glsfisalpedkgvdlyvlekaflsthpntetvfe 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=lsoIeucine, K=Lysine, L*=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AFLKS YSTS SKKARP VLKKLDEVRLRGKBCRSMV 
G 


3745 


A 


127 


1433 


G SHRF SLASPLDPEVGPYCDTPTMRTLFNLL WL A 
LACSPVHTTLSKSDAKKAASKTLLEKSQFSDKPV 
QDRGLVVTDLKAESVVLEHRSYCSAKARDRHFA 
GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 
QLKRRGREMFEVTGLHDVDQGWMRAVRKHAK 
GL\P*CLGSCLRTGLTMISG/YVLDSEDEIEELSKT 
VVQVAKNQHFDGFWEVWNQLLSQKRVGLIHM 

HKEFEQLAPVLDG FSLMTYD YSTAHQPGPNAPL 
SWVRACVQVLDPKSKWRSKJJLLGLNFYGMDYA 
TSKDAREPVVGARYIQTLKDHRPRMVWDSQVSE 
HFFEYKKSRSGRHVVFYPTL'KSLQVRLELARELG 
VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 
PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMAVSIRGNADSIVACLVLMVL 

YLIKKRLVACAAVFYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLILLSAVSFAYYRDLVFCWFLHTSIFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAVVL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQIISHYKEEPLTERIKYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLKAVWKIKELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLSKERERTYNKSGRWFYLDDSEEKVH 

NRDSIKNFQKSSVVIKQTGIYAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEKPFDCEDCGKAFSDHIGLNQHRRIHTG 

EKPYKCD VCHKSFVRYG SSLTVHQRIHTGEKPYE 

CDVCRKAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQLATHQRIHTGEKPYECKVCSKAFTQKAHLAQ 

rlV^Jtv 1 rl 1 vjCJSJr I Iiv^JSJlv^OJS^\r , ov^l 1 rii^lv^rH^rv V rl 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQRIHTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 


3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 
GNSGIGKATALELAKRGGTVHLVCRDQAPAEDA 
RGEIIRE\SGNQNIFLHTVDLSDPKKIWKFVENFKQ 
EHKLHVL\VNNAGCMVNKREAHKKMDFEKNFG 
CQYSGVCTFLTTRPDPLCWRKNTDPRVmvSSG 
GMLVQKLNNQ*SPVRKNTIWMGTMVYAQNKVS 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W , =Tryptoplian,Y=Tyrosine, 
X=Unknown, *>=Stop codon, /=possiblc nucleotide deletion, 
\=possib!e nucleotide insertion 










ERQQVVLT\ERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQAT\RQRLSIPVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDILXMSSVKGLAENEENKGFLR 

NWSGEHYRFVNSMWMARTASYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFIVDLLQMLEMNMAIA 

FPAAPLLTVILALVGMEAIMSEFFNDTTTAFYIILI 

VWLADQYDAICCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIQHSMIYFFHHYE 

LPAILQHVRIQ\EMLLQAPTLGPGTPTA\LPDDMN 

NNSGAPATAPNDSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAIIT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSVVLELLQALKLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKQMIASVPGCGTA 

AMECVRQYINEVLDFMVADMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLPIPLDAGSHV 

ADHLrVILIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A 


431 


2 


AFTRKCEETAFIVPQCEIIPTE/WVCRRIPTGSSLER 

NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 

QLIAAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 

RLNPQNCTPVDMKIEFGVHVTSKEILTDVIDNDS* 

RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPM1SVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARS SLHGISQ V VKDHV 

TKPTAMAQGRVAHLIEWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WSSVDGEDSTDDSYDEDFAGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRP VRQG S VEPESDC SQTVSP 

DTLCSSLCSLEDGLLGSPARLA\PSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 

GVVSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAALIEGSATEVYAG 
EWRADRRSGFGVSQRSNGLRYEGEWLGMRRHG 
YGRTTRPDGSREEGKYKRNRLVHGGRVRSLLPL 
ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 
AARAADALLKA VAAS S VAEKA VEAARMAKLIA 
QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

PGGDQGPFSSPKAWPEEWGGAGAQAEELAGYE 
AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 
GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSRGPD 
AGCLTEELGEPAATERPAQPGAANPLVVGAVAL 
LDL SL AFLFSQLLT 


3754 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










ED SERKV VKMLLRLLEDKNGEVQNLA VK WLG V 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHYAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQNEAESTASRLVCDARSPHSSTGVK 

VLAFL SLAEVGQVAGPG HERELKA VLLEALG SPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKJRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLERRFKEREENVKADVFTAYIVL 

LRQTRPPKG WLE AMEEPTQTG SNLHMLRGQ VPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQNEAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


"Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDELPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAA'FECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIMITLITEQLQK 
QTLDELKCTRFSISLPLPDHADISNCGNSFQLVSE 
GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 
TTvHRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 
KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 
RGSGGGGGPQVPHQSPPKRVSSL/SVPPSSQCLFS 
MCPSSHTLQPSFLQPGPGPVDSSRPCAASPQSGSW 
ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 
PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 
KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 
TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 
SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 
NLIEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDHIAE/NSYFDARSLCA 
AELVCK£WQQVTSE*MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPKII 
QVIETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 
TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 
LLPHFLGEPEDVYIVKNKPVLLVCKAVPATQIFF 
KCNGEWVRQVDHVIERSTDGSSGLPTMEVRINV 
SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 
YIRIAYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGI 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPAILHSLKFCRERVTFCHLP 

FQSKWLYVGTERGNIHrVNVESFTLSGYVIMWN 

KAIEL SSKSHPGP WHISDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

FICSHSDGTLTIWNVRSPAKPVQTITPHGKQLKD 

GKKPEPCKPILKVEFXTTR 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRWLLYDEHGERRDKFSTJCPADMKYGRKS 

YMVKGMAFSPD STKIAIGQTDNIIY V YKJGED WG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*IQ 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYHVFGLAEGKVRLS 

NTK.TNKSSTIYGTESYVVSLTTNCSGKGILSGFiA 

DGYQR 


3761 


A 


2253 


320 


PVIQRC SQPYGFSLLISFFLKC V SETS QQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNRIDDVSSMRFDLSH 
GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 
SMIFGVKCKHCRLKCHNKCTKEAPACRISFLPLT 
RLRRTESVPSDINNPVDRAAEPHFGTLPKALTKK 
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NO: 




Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPP\NPSP\GQR\DSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEIIKGMGYL 

HAKGIVHKDLKSRNVFYDNG\KVVITDFGLF\GIS 

GWP\EGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPSNFSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKVVPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAVVLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLV1SGISGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQARISAAHEALEINECATAYILLAEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQ\TRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 
KKMKKKKYVNSGTVTLLSFAVESECTFLDYIKG 
GTQINFTVAIDFTASNGNPSQSTSLHYMSPYQLN 
AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

VQLYGPTNFAPVVTHVARNAAAVQDGSQYSVL 
LDTDGVISDMAQTKEArVNGNSKLPMSIirVGVGQ 
AEFNAMVELDGDDVRISSRGKLAERDrVQFVPFR 
DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 
KAQGIRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threontne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide Insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYRISFQ 

ESIFLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNYIAIDGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPIRTADSLE 

RNEILEADTVDMATTKDPATVDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 

TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAEI 

ETCLNEVRDEIFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHIEKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFTN VEPE WHPLNA AHFGPCNNCNSKS QI 

RKMVLEKVSPIFMLHFVEGLPQNDLQHYAFHFE 

GCLYQITSVIQYRANNHFITWILDADGSWLECDD 

LKGPCSERHKKFEVPASEIHIVIWERKISQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPKDISVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNILPLTLEETIQKTASVSQLNSEAFL\LEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQVVNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPERVTSQVSNLKKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCESIEDLLNELPYPIDIA 

NESACTTVPG VSL Y S SQTHEEIL AELLSPTPV STE 

LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSQNT 

HLRQDHNYCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQrVYRNVMLENYKNLV SLG YQLTKPDVILRL 
EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 
FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 
QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 
KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 
LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 
DKS YKCPDNDNSLTHG S SLGISKG IHREKPYECK 
ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 
SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 
VTHQRTHTGDKLYTCNQCGKSF/VHSSRLIRHQR 
THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 
PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 
CGKCFSRSSHL YSHQRTHTGEKPYECHDCGKSF S 
QSSALIVHQRIHTGEKPYECCQCGKAFERKNDLIK 
HQRIHVGEETYKCNQCGIIFSQNSPFrVHQIAHTG 
EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3767 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 
EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 
FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 
QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 
KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 
LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 
DKS YKCPDNDNSLTHG S SLGISKG IHREKPYECK 
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NO: 


Method — 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=GIutamic Acid, P=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 
SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

"V/TtrrYDTUTV^TYL'T VTY^MAPnV CT7A/UQC13T TDUOD 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 
PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 
CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 
QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDHK 
HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 
EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


S IIIKMSRKISKESKKVNIS S SLESEDISLETTVPTD 

DISSSEEREGKVRITRQLIERKELLHNIQLLKIELS 

QKTMMIDNLKVDYLTK1EELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETILLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLSIPEYV S VRF YEL VNPLRKEICELQ V 

KKNILAEELSTNKNQLKQLTETYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVBELRRKHEILEASHM1QTKERSELSK 

EVVTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNA SREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRITELQAQNSEHQARLDIYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYLIESVRQ 

RDSKIDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNLKFVVDGDTPLIENGKVVSIIAELLSTKTDM 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AKAIYERLFCWIVTRINDIIEVKNYDTTIHGKNTV 

IGVLDIYGFEIFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQREGIPWKHIDYFNNQIIVDLVEQQ 

HKGIIAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDKILEFDRDFRIRHYAGDVVYS 

VIGFroKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSMIALVDNLASK 

EPYYVRCIKPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVAYGKTKIFIRT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKAALTIIRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLRRFEEALQTIFNRWR 

ASQLlKblr Ab DJLrv V KAJv V A A V EMLJvul^JKAUL, 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

LYKMDPTKQYKVMKTIPLYNLTGLSVSNGKDQL 

VVFHTKDNKDLIVCLFSKQPTHESRIGELWGVLV 

NHFKSEKRHLQVVNVTNPVQCSLHGKKCTVSVE 

TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDVVVPTLDTVRHEALLYTWLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEVVGLNFSS 
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WO 01/57190 PCT/US01/04098 



NO: 




Predicted 

beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIuramine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ATTPELLLKTFDHYCEYRRTPNGVVLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGPJCPLS 

HRFLRHVPVVYVDYPGPASLTQIYGTFNRAMLR 

LIPSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

YIYSPREMTRWVRGEFEALRPLETLPVEGLIRIWA 

HEALRLFQDRLVEDEERRWTDENIDTVALKHFP 

NIDREKAMSRPILYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDVPLVLFNEVLDHVLRIDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEKIAFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVIR 

NLHV VFTMNPS SEGLKDRAATSPALFNRC VLN W 

FGDWSTEALYQVGKEFTSKMDLEKPNYIVPDYM 

PVVYDKLPQPPSHREAIVNSCVFVHQTLHQANA 

RLAKRGGRTMAITPRHYLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLRIKS 

QELEVKNAAANDKLKKMVKDQQEAEKKKVMS 

QEIQEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSIIMRENFIPTIVNFSAEEIS 

DAIREKMKKNYMSNPSY>T¥ErVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQMIRDLEASIARYKEEYAVLISEAQ 

AIKADLAAVEAKVNRSTALLKSLSAERERWEKT 

SETFKNQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQASSLPADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDIDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVNFTVTRSSLQSQCLNEVLKAERPDVDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGRILDDD 

TIITTLENLKREAAEVTRKVEETDIVMQEVETVS 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

DI YHN VLYENPNLKG VTDHTQRL SIITKDLFQ V A 

FNRVARGMLHQDHITFAMLLARIKLKGTVGEPT 

YDAEFQHFLRGNEIVLSAGSTPRIQGLTVEQAEA 

VVRLSCLPAFKDLIAKVQADEQFGI WLDSS SPEQ 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQr/GTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKXLHSLQPHACFRLFLTMEINPKVPV 

NLLRAGRIFVFEPPPGVKANMLRTFSSIPVSRICK 

SPNERARLYFLLAWFUAIIQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDKIP 

WaAEKlL«MAvMYvjrvjK vUNE,tU{£isJLL,N IrLcKjL 

FTTRSFD SEFKL A CKVDGHKDIQMPDGIRREEF V 

QWVELLPDTQTPSWLGLPNNAERVLLTTQGVD 

MISKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRPVAWMRTLHTTASNWLHLIPQTLSHLKRTVE 

NIKDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTNYLRTLI\NELV\KGILP\RSWSHY 
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SEQM> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










TVPAG\MTVIQWGVPISARRI\KQLQNISL\AAASG 

GAKELKNIHVCLGGLFVPEAYITATRQYVAQAN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNAISTALPLTQLRWVKQTNT 

EKKASVVTLPVYLNFTRADLIFTVDFEIATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSIIACYNELIQIEHGEVRS 

QFKLRACNSVFTALDHCHEAIEITSDDHVIQYVN 

PAFERMMGYHKGELLGKELADLPKSDKNRADL 

LDTINTC1KKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKIRHFVSLKKLCCTTDNNKQIHKIHR 

DSGDNS QTEPHSFRYKNRRKESIDVKSIS SRG SD A 

PSLQNRRYPSMARIHSMTIEAP1TKVINIINAAQEN 

SPVTVAEALDRVLEILRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVFTKNVHQSHSH 

LAMPITINDVPPCISQLLDNEESWDFN1FELEAITH 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VJEANYHSSNAYHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFLNC 

NAGSELAVLYNDT\AV\LESHHTALAFQ\LTVKDT 

KNCNIFKNID/RGNHYRTLRQAIIDMVLATEMTKH 

FEHVNKFVNSINKPMAAEIEGSDCECNPAGKNFP 

ENQILIKRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPWMPVFDRNTCSIPKSQI 

SF1DYFITDMFDAWDAFAHLPALMQHLADNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAEIIQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKFVALTIDDICFSLNNNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLKALVDXRILSQTANYLRKQCDWHTAFKNGL 

KDTKDARDQLADHLAKWMEEIASQEKNITALEK 

AILDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLAVQAQAELKGLH 

RRQLALQEEIQVKENTIYIDEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLRLRLCVLNEILGTERDYVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LE VHKDFLAALEYCLHPEPQ SQHELGNVFLKFK 

DKJFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

SCMLLGGRKTTDIPLEGYLVLSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQNSALQAMKTVCSNINETK 

RQMEKLEALEAAA/QSHTEGWEGSNLTDICTQLL 

LQGTLLKISAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLYIFRGRINTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 

RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 

QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 

PYI1AVLPRYVEIRTFEPRLLVQSEELQRPRF1TSGG 

SNIIYVASNHFVWRLEPVPMATQIQQLLQDKQFE 

LALQLAEMKDDSDSEKQQQIHHIKNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X=TJnknown, *=Stop codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPTIKSKKKLLQII 

DTTLLKCYLHTNVALVAPLLRLENNHCHIEESEH 

VLKKAHKYSELIILYEKXGLHEKALQVLVDQSK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLRDFPEDGLKIFTEDLPEVESLPRDRVLGFLIEN 

FKGLAIPYLEHIIHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLL SFP AGKTPVP AGEEEGELGEYRQK 

LLMFLEISSYYDPGPvLICDFPFDGLLEERALLLGR 

MGKHEQALFIYVHILKDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPSIHCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFLEK VLEENA QKKRFNQ VLKNLLHAEFLRV\ 

QEERILHQQVKCIITEEKVCMVCKKKIGNSAFAR 

YPNGVVVHYFCSNKEVNPADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 
APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 
KNHGPRLRLLLRTWXISRARQQTFIFTDGDDPELE 
LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 
ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 
VYLGRPSLDHPIEATERVQGGRTVTTVKFWFAT 
GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 
PDDCTVGY1VEGLLGARLLHSPLFHSHLENLQRL 
PPDTLLQQVTLSHGGPENPQNVVNVAGGFSLHQ 
DPTRFKSIHCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 
SSVSRAAVEVFGKLKDLNCPFLEGLYITEPKTIQE 
LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 
PTEVKIQEMTKLGHELMLCAPDDQELLKG CAC A 
QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 
REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

ESAAKLHALRTEYFAQHEQGAAAGAANTSAP 


3777 


A 


3 


413 


SEEDVIEGKTAVIEKRRKKRSSAGVVED/IGGEVQ 
NMLEGVGVDWKALLAKRKRLEMYTKASLRTSN 
QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 
DLDMQPCAEEQEEKILVGIMIRFIINQVSSRNGQPS 
LLL 


3778 


A 


132 




SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALWITE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRILYQTPDSLVYWTIACG\GSR 

KEITEHWEWLEQNLLQTLSIFENENDITTFVRGKI 

QG1IAEYNKINDVKEDDDTEKFKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 
NATEEIIQEVFEQCGDITAIRKSKKNFCHIRFAEEF 
MVDKAI YLSG YRMRLG S STDKKDSGRLHVDF A 
QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

VLLSWIERGEVNRRXSANQFYSMVQSANSHVRRL 

MNEKATHEQEMEEAKENFKNALTGILTQFEQIV 

AVFNASTRQKAWDHFSKAQRKNIDIWAKXHSEE 

LRNAQSEQLMGIRREEEMEMSDDENCDSPTKKM 

RVDESALGAP 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HRAGSRDCLPPAACFRRRRLARRPGYMRSSTGP 

GIGFLSPAVGTLFRFPGG V SGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPG SS S SLDPSL AG CGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKEIEALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLL VL S SRN VKKLG S VKED YNRLRRE VEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYTLSAELGEK 

CEDIGKKLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 
GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 
SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 
TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 
TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 
GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 
YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 
TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSXMG 
SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 
MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 
NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAP APEPEP APTP APG SE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPVVAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKWP 

YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARWEHWIEVAREC 

RILKNFSSLYAILSALQSNSIHRLKKTWEDVSRDS 

FRIFQKLSEIFSDENNYSLSRELLIKEGTSKFATLE 

MNPKRAQKRPKETGIIQGTVPYLGTFLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQIKLLQSA 

CNNYSIAPDEQFGAWFRAVERLSETESYNLSCEL 

EPPSESA SNTLRTKKNTAIVKRWSDRQAPSTELS 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, HMHistidlne, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, r 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 
SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 
SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 
SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV 
TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 
DDRKLKIPENANVFYAMNSTANYDFVLKKRTFT 
KGVKVKHGASSTLPRMKQKGLK1AKGIF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 

RNKLRVYYLSWLRNKILHNDPEVEKKQGWTTV 

GDMEGCGHYRVVKYERIKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKVIYGSSAGFHAVDVDSGNSYDIYIPVH1QSQIT 

PHAIBFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 

DVVLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


LSPRQVDGLAGLQKGLSLSLLYQFLMNGIRLGTY 
GLAEAGGYLHTAEGTHSPARSAAAGAMAGVMG 

aylgspiymvkthlqaqaaseiavghqykhqg 

mfqalteigqkhglvglwrgalgglprvivgss 

tqlctfsstkdllsqweifppqswklalvaamm 

sgiavvlamapfdvactrlynqphrctgqgp\ly 

rgildallqtArtegifgmykgigasyfrlgphti 

LSLFFWDQLRSLYYTDTK 


3785 


A 


193 


813 


rrrgrhslcggkmlaycvqdatvvdvekrrnp 

skhyvyiinvt wsds tsqt1 yrrynskffdlqmql 

ld\kfpi\esgqkdpkqriipflpgkilfrrshirdv 

avkrlkpideycralvrlpphisqcdevfrffear 

pedvnppkeqgpsppdavlpygvnkgkqelkag 

pnwpgrthhvvncvtqkclfvfhfkfsssgnke 

SKSL 


3786 


A 


3785 


1632 


EFVGRAASTTVVTRIAWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDIYSFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKSSDSDSDS S SEDEPP 

KNQKPKITPWTVKAQTKAPPKPARAVAPKIANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVKAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAVVSKATTK 

PPPAKKAAESS SDS SD SDS SEDDE APSKP AGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKXPQKVAGGAAPSKPASAKKGKAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

V^IN OJv/VAJSJN OJSJ^Jii3tiJDJtSJ\JS^/\ V V V oiVDOoJ-JSJVix 

KQNEAAKEAETPQAKKIKLQTPNTFPKRKKGEK 
RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 
WGERANQVLKFTKGKSFRHEKTKKKRGSYRGG 
SISVQVNSIKFDSE 


3787 


A 


3 


5078 


IPEG/RALSAEHTSSLVPSLHITTLGQEQAELSGAV 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPTL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Jrreuicteu end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAILGKNEEANVTIPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPIITAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPS SMD V YDSLTIGDMKKPATTDVF W 

SSLSAETGSLSTESIISGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADAIKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYMYARTGHTTSTHTA/IARKHGHCLWPVV 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQISESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAVVIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNA SQA VTL VY V 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLDISETTRDYWVITVLQGVDNSLV 

GLHNQ SFARVMEQRL AQLFMMSQQ QGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GKPLLGTAAAKILSTIDSQRMALTLHHVVLLQAD 

PWKNPPNNLWIIAAVLAPIAVVTVIIIIITAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVIPVTQETVVLPLPIRDAPQERDVAQD 

GSTIKTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPD SELC APFTESKNRQQMKNS V YRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEIIEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEVVTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIGSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAIPAANRPGFTGYFEPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYIEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTNISTAALVKAIREEVAKLAKKQTDMFEF 

QV 


3788 


A 


2 


1737 


MKGLYTDAEMKSDNVKDKDAKISFLQKAIDVV 
VMVSGEPLLAKPARIVAGHEPERTNELLQIIGKC 
CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 
ELDNKNVREEESRVHKNTEDRGDAEIKERSTSRD 
RKQKEELKEDRMPREKDKDKEKAKENGGNRHR 
| EGERERAKARARPDNERQKDRGNRERDRDSERK 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 

N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKDRDR 

RRVKNGEHSWDLDRJENNREHDKPEKKSASSGE 

MSKXLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSGSGKTVSNVITESHNSDNEEDDQFWEA 

APQLSEMSEIEMVTAVELEEEEKHGGLVKKILET 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDY1QEDVDAM 

QNELQM\YHSENRQHAEALQQEQRITDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKANILKNEEBQQ 

KMVYSINLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATLAGLLLTAAGETFSGGCLFDEPYS 

TCGYSQSEGDDFNWEQVNTLTKPTSDPWMPSGS 

FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 

YFVSSKSNSPPGLLNVYVKVNNGPLGNPIWNISG 

DPTRTWNRAELAISTFWPNFYQVIFEVITSGHQG 

YLAIDEVKVLGHPCTRTPHFLRIQNVEVNAGQFA 

TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 

S SRRFIA SFN V VNTTKRD A GKYRCMI\RTE GG V GI 

SNYAELWVKEPPVPIAPPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 

RTKCADPMRGPRKLEVVEVKSRQIT1RWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHTITNLSPYTNVSVKLILMNPEGRKESQ 

ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREP 

TQTYGVITLYEITYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIWEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNGYWNTPLLPYKSYRIYFQAASRANGET 

KIDCVQVATKGAATPKPVPEPEKQTDHTVKIAG 

VIAGILLFVIIFLG VVLVMKKRKL\AKKRKETMS S 

TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 

THNLNGRSVSSPSSFTMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAPWDSAKKDENRMKNRYGMIAYDHSRVRLQT 

IEGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 

IYDFWRMVWHENTASIIMVTNLVEVGRVKCCK 

YWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLVVHCSAGAGRTGCFIVIDIML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

VFIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQIKEEFRTLNMVTPTLRVEDCSIALLPRN 

uc^MR r\/fnn ppnpn pft TTrnrrFSStsTYTNAAT M 

ni^lVlNiXVw-iVll^l l^x^.r JL-'Iv^lji Jl 1^1 1 1J_^VJJ> join x irN.rt.rVL*iYi 

DSYKQPSAFIVTQHPLPNTVKDFWRLVLDYHCTS 

VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADLEEDnSRIFRIYNAARPQDGYRMVQQFQFL 

GWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGG 

EGRTWHCLNGGGRSGTFCAISIVCEMLRHQRTV 

DWHAVKTLRNNKPNMVDLLDQYKFCYEVALE 
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SEQ ID 

NO: 


Method 


Predicted 

nucleotide 

location 

corresponding 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, D— Aspartic Acid, 
E=Ghitamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKYIMEEHDSYSDQVWSIDELPSKQG 

YYLQGNYLRC VAE VG SFEHNLTTDLLNHLVF V Q 

KVFMKEVNEVIQKVSGGEQPIPLWNEHDGTADG 

DKPKILLYSLNLQFKGIQVTATTPSMRAVRFETG 

LIELELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQIVKHQVYEEAGSDFHQVAYFKTRIGLPvNA 

LREEISGSSDREAVLITLNRPIVYAQPVAFDRAVL 

FWLNYK\AAYDNWNEQRMALHKDIHMATKEVV 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTGSALVLTIESTLITACSSESLVSK 

GHFKNFCIRFADGFETSWDDWKPEIHGDLVMNA 

CVVPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPN1GKRLNALGNTLTTLTGEED 

IDDIADLNSVNIADLSDEDEVDTMSPTIHTEATDY 

RRQAASASQPGELRGRKIMKRIVDIRELNEQAKV 

IDDLKKLGASEGTINQEIQRYQQLESVAVNDIRR 

DVRKKLRRSSMRAASLICDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPE1RVDAASP 

GPRVTFNIQDTFPEETELDLLSVTIEGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGIPFQTEEGRRDDSLSSTS 

ED SEKDEKDEDHERERJF Yl YRKPSHTS RKKATGF 

AAVHQLFTERWPTTPVNRSLSGTATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSKJKJCKFQTRYASTTHLMTGKKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALETIPITPVER 

NYTAVSSQDEDMGHFEIPDPMEES\TTSLVS\SSTS 

AYSSFPVDVVVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSG TKTSASKTGIPG S SGLGSPLGRSRHSSSQ SD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRIRRSGGASFFESQSVSKSASKMDTTLI 

NISAVCDIGSASFKYDMRRLSEILAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSIEGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLVVFAINLKQL 

NVQMNMSNVMGNTTWTTSGLKSQGRLSVGSNR 

DREISMSVGLGRSQLDSKGGWGGTIDVNALEM 

VAfflSEHPNQQPSHKIQITMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEIF 

QQFDTSKRALSTWGPVPYLPPKTMTSNLEKSSQE 
QLLDAAHHRHWPGVLKVVSGCHISLFQIPLPEDG 
MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 
HLEEPN1AFWTEAQKIWEDGSSDHSTYIVQTLDF 
HLGHNTMVTKPCGALESPMATITKITRRRHENPP 
HGVASVKEWFNYVTATRNEELNLLRNVDANNT 
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SEQ ID 
NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, FHPhenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W<=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ENSTTVKN S SLLSGFRGG S S YNHETETIFALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSWTEF 

TDHICVTMDAELIMFLHDLVSAYLKEKEKAIFPP 

RILSTRPGQKSPIIIHDDNSSDKDREDSITYTTVDW 

RDFMCNTWHLEPTLRLIS WTGRKIDPVG VDYILQ 

KLGFHHARTTIPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNG S TPLHHA A SKNRHEI A LMLLEG G ANPDGKD 
HYEATAKHQATAKGNFKMIHILLYYKASTIIQDT 
EGNTPPHLVCDVRVEEAKLLVSQGA/SrV'IENKEE 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


DI VPNPKMAPLGDE APTLEK VLTPELSEEEV STR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKAIRRNPDTQWI 
SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 
RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 
NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 
GVTAWRKICPIFEGIGYASQMIVILLNVYYnVLA 
WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 
TNGSLNGTSENATSPVIEFW 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPIRTLPLILILLALLSPGA 
ADFNISSLS GLLSP ALTESLL VALPPCFfJLTGGNAT 
LMVRRANDSKVVTSSFVVPPCRGRRELVSVVDS 
GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 
ATESSREIPMFTLPRRNMESIGLGMARTGGMVVI 
TVLLSVAMFLLVLGFIIALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLSSPLPGVPKPVFATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVGILENSGSRYEAKYLSG1AH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTVVALLADVVLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AA YRENTVG LHRFCPTENVAKINRE VLHS YLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYL>TVTLNRHFrWMYN 

ATSYHHSYEDTGLLCIHASADPRQVPJSMVEIITK 

EFILMGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEffiQTAL 

SSKDGRLPRTYRLFR 


3798 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSrV 

MILVDTVGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
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SEQ IP — 
NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A^AIanine (^Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W-=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 
LASRFMAYHKPLKNSQDYTEALRAARELAANIT 
ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 
LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 
MIL VDTVGFMAL WGI S YN A V SLTNL V S 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 
1 MGFGDLK.SFAtj.Llj V LiN U Y LADKb Y JLb(j Y V r a 
ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 
KASLPGVKKALGKYGPADVEDTTGSGATDSKD 
DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 
KKPALVAKSSILLDVKPWDDETDMAKLEECVRS 
1QADGLV WGool^Vr VuYulKJvLljiyUV V LULUS. 
VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVAEEFSPEEWKCLDPAQQNLYR 

DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 

LKIHETAAKPPAICSPFSQDLSPVQGIEDSFHKLIL 

KRYEKCGHENLQLRKGCKRVNECKVQKGVNNG 

VYQCLSTTQSKIFQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIAIYFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHL ADLPG QJCPYL VGECTNHHQHQKHHS AKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSILIQHRRIHTGARPYECGQCGKSF 

c rw cp.i T/~»xjrv\r\ TwrnTiT} t>vxj rwvrr.wcP'jnr'CQT 

ol^JS.oLjJLlV^rlV,; V V til OtiKx I EL^lN JSA^OIN or O^t/ML 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 
fxtn vof went r.ur vxxitv a crnirircTiir.Qii \/wt 

l^ixLJSJSi^JftJS.oUrJ^OHJL.Js. W I ISJKaUllJlc, 1 ruoJL V IN 1 

NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG 
SDGILRLSTSALNNEFFAYAAQGWKQRLAEGKF 
VFSIIM 


3804 




197 




CCCD A CDDBUDCCAA urf!T5I \TJ QTJT A r v PK"\/T r MT<' W<! 
oooKAoi^i^±lrTJroo^/\JnV^'jri^ V LonAtrC V UNKWo 

TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 
LLETLLLAAHMTADQGIASSQRCLL 


3805 


A 


1 


385 


QS ADTLFPGDINFNVSGLF S A VTLQDT V SDRLA S 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVILCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTA V SL VTALPGRPS SC V S VTDGPKF * SSN * 

KRIANGLGFSFVQMEKESCSHLKSDLVRIKRLFP 

GHPAEENGAIAAGDIILGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKAIREGTMGAKTERDLGPVP 



440 



IPP 



svudAsissd<LubDsxosassAara[v<isx^ra[VJH 
AXNbooNbbbbbbb^DXV^OAVHxsvvxoDd 


8SS 


oz 


V 


Z18E 


j-ravoAOiiD^iDajAA-abAvo 
bttnrassdVdio^oswDasxsD^aiJxaxixvdH 

03dA\SX;niA\^lAlAItra3dA7aXdaOSANOaAHH 

iraoo'aava^vdVHiiivbAiabiXdA'aAaasdSi 
idiaraixraoidi^AOAdwbi^sdVd^v^raaax^ 

lVdbDAdaAS30MIAIXdTIK06XiiaX>nXSIAIOH 
V3>ITT>IA033^1VATNXad3CrHV3SASiaA3a 
ASN3aS3MdI3AHO>IADADS:>ISXOXMMT>IASM3 

Addinra[Dxajsu>asv3oaTxsA3XA3D^DaaNbAb 

AVldlX^TXaXSMMSV(Td3XAVHAVMNANXVaVH 
33AIA\Hda030A\^LVIAIda0IVV00V0SD0A0DD 


lpw 


18 


V 


use 


ana 

TiAtaTuiraDaoaiaAiAtaavAVNLixbadso'asxAS 
ivDidaHHaixoaoKsajxnavHbvaMSvaDAdd 

J^[IAlbbiI33TKTIOSdDCDI3dO^AA\b^l3b3Sd 
3XNbAaa3TA3dV1>ISNX^[OWVdOSVJamVdH 
SW3VdHddradbSVdraLDSH303aVDS90313blA 


81S 


e 


V 


0I8E 


V 

VbSbHW30AMAX3lbVaA3aHA3aiOP\nDiaHH 
3aDgniVAb3dV3X3N3V^3'raxaAaXTVNX3DI 

waai3Hii3sx^aoiaMA-HaoTNbxxav6xmL6 
bA'Mabn^sxaA^'raasNHasxNssbARnNSHA 

AVaadXAULidXX"aMSA3d'BMXM3SA"aOSULDAdV 
ASdSNSVA^AAXSd^A\d3S3SHX3N[SHdJdCraAS 
SVWXSlVd3dNXdX<radHVAXXXlXDOA¥3IAIIOdD 


0£8 


Lll 


V 


608 E 


T»S)OSDIAcDINASdadA\A\SV 

■aaiAXSsbiAVDAMNDiAasoavaoidsaiAdad 

dVIAaA3VAVaciXl£)S3'IV3AVS33A30V£)30S 
dAOD"dAa3VVirdSlSA\3VATVSTH03AVd3Sdd 
ASd6HAH3HdHbAAX33AdVlV3dHOHSAbD^N 

■avaaassDS¥xabKT>ibAxaaaTADATA\XAVVi 
vAvsaaoavAssAadxbaTiodAvaadaAS^ids 

•dd3V0aHAbHV330qTANSXbbniMMa03AX3 

MdaMacraaAOT^NWVTAOHOODvaaosbiobb 
xxMsvad^svsvavHis^oravbdvs^aosvio 

■ab33Aia3inS^[SdHa3VAAVVTAdTTaA\bbWd 
A31AdI3333XdOdb-dHXVSdraiVIVAVTraT[MaiV 
lSAISA"dOSS3S01SVOJab^ACDiddSAAXD3dXA 

ao^raNaasb'ddAiiA^HdiAivdOMaaoNbo'rarac) 
iaoAHA0diMdnx>idcraibAiadH3OH0baodAD 

T>IVdAAVHXVX^[9IA[NDAAi.dXVVadadSHlId33 

xvdaAHvxx"ai\r>iXNS0Hsi3xavdD0diamd[r>i 

blAX3mi3SDSSAAVS03A7SH3TA^VVaSSaAJM 

oaDbnvdA^idS5idyiaaAsidaA3drarao-aidK 

13>IAX31S7aVOdSW33daiS[33VS3IX>rainnN 

oaoaxdiviaraAvsdSVWHAvaado^daadiiv 

Xa093AXSVWVHASOTTd3dSVb-dOVASaSAbS 


S61Z 


9Z 


V 


808E 


ODXAAVOIS3SM3AAAXAXiaCDiAPNraV3a3 

dTXTiAiwTaavai^aoASMKOivmiiTHXWKba 
vaHiosvxHbaaasbwaOTMVdHbviaxxHAva 

V3VTH0AATHAAa3MSTIMaAV10aSVTAadraab 

<ra-raH<raaodAvo , abN*NO*nAddx-a3SOAMAv 
A\aovoovivxMOdx-axqxbaxdadA\sddaasdD^ 


8EZI 


959 


V 


Z.08E 


uoijjssui 3p;)03|anu a|qjSSod=\ 

<U0I)3|3p 3p!)03|3nU 3iqiSSOd=/ 'UOpOS d0)S=># 'UAlOU5|un=X 

'3Uisoj-Cx=A 'uBqdo4d^ix=AV '9«!|BA=A '3uiuo 3 jqx=X 
<3uu3s=S '3uiui3jv=h '9uiiuBjnio=D 'auHOJJ=d '3Uj3BJBdsv=M 
'su !uoiq}3jv=I<\I '3UK>n^=Tt '3uisXa=M '3iipn3iosj=i 

'3UIP!JS!H=H '3UI3-flO=3 '3UIUB|B[iCu3q,I=a «pi3V 3iuiB»iH3= a 

'pray 3i|jBdsv=a '3ui34S^3=o 3uiubiv=v) ssusnbas ppB ouiuiy 


33U3nb3S 
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UOI)B30| 
3pi|03|3nu 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

acid residue of 

peptide 

sequence 


Predicted end ■ 
nucleotide 
location 
corresponding 
to last amino 

peptide 
sequence 


E=GIutamic Acid, F=-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVVVSDQILQES 

EDFFTLIESHEGKPLKLMVYNSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPP. 

GTPPPSALPLGAPPPDALPPGPTPEDSPSLETGSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTE AEGLDSQAQISTTE * HPGL* QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIVVQRAECRPAASE 

NYMRLKRLQIEESSKPVRLSQQLDKVVTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPVVYLKEILKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPERIIQYYGPATWAQDGSRGYCT 
PIYMLNHIIRLQAVLEIIMNERANALDLLAQQTTK 
MRNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIMEITARMRKLAHIPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKKEEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSIL 

DNAQSPELRTYLAGQIARACAIFCVDErVVFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREG V V VDRPTRPGHG SF VNCGMKKEVKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKVVSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQLPNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

TIRTEEAILISLAALQPGLIQAGARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLMIESLMLGKVPPHVPSH 
HF1FHDDGSARQKGESDYKVIIQQWFSKSGPWTT 
SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 
TMFLRNRKETDLCSGRSKVNRGWNSGRCKQRG 
KTEQPGEPLEHVYVTIKHAVALESRHQKGELQC 
L1KMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 
NTRYFRQRLQEMGFIIYGNENASVVPLLLYMPG 
KVAAFARHMLEKKIGVVVVGFPATPLAEARARF 
C V S AAHTREMLDTVLEALDEMGDLLQLKYSRH 

tSJVO/\Jtvr 111-* I UX2* l OP CijDU 


3818 


A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG 
QYTVDVEGHGCTFIQATLKYNVLLPKKASGFSLS 
LEIVKNYSSTAFDLTVTLKYTGIRNKSSMVVIDV 
KMLSGFTPTMSSIEELENKGQVMKTEVKNDHVL 
FYLENVFGRADSFTFSVEQSNLVFNIQPAPGMVY 
DYYEKEEYALAFYHINSSSVSE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GJutamic Acid, F=Phenylalanine, G-GJycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3819 


A 


1 


1483 


RIPDSIISRGVQGLPRDTASLSTTPSESPRAQATSR 
LSTASCPTPKVQSRCSSKENILRASHSAVDITKVA 
RRHRMSPFPLTSMDKAFITVLEMTPVLGTEIINYR 
DGMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 
ADGPGDRFIIGESQAGEQPTQTVMPGQVMRVTT 
GAPIPCGADAVVQVEDTELIRESDDGTEELEVRIL 
VQARPGQDIRPIGHDIKRGECVLAKGTHMGPSEI 
GLLATVGVTEVEVNKFPWAVMSTGNELLNPED 
DLLPGKIRDSNRSTLLATIQEHGYPTINLGIVGDN 
PDDLLNALNEGISRADVHTSGGVSMGEKDYLKQ 
VLDIDLHAQIHFGRVFMKPGLPTTFATLDIDGVR 
KI1FALPGNPVSAVVTCNLFWPALRKMQGILDP 
RPTIIKARL S CD V KLDPRPE YHRCILT WHHQ EPLP 
WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 
VELHKGEVVDVMVIGRL 


3820 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHN1QGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAfflFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGVVYL 

QRAVLEPRDFALD VEMKLWRQG S VTTFL AKMHI 

FFTTFAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGY1 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAfflFRIGPAP 

A T? r TV~ , T*\T , T A f "VTTTfc r rf'~ l XTT7'E; f*WT7l*Vn? T? T "M A VT^AA/VT 

Ar lulJllALlNllKCjrJttloirulKKL<lNAi luVVllj 
QRAVLEPPJDFALDVEMKLWRQGSVTTFLAKMHI 
FFTTFAL 


3822 


A 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWDLAS 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AKALVVKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQIO 
NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Uhknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SHIERYKKDLKSWVQGNLTACGRSLFLFDEMDK 

MPPGLMEVLRPFLGSSWWYGTNYRKAIFIFISN 

TGGEQINQVALEAWRSRRDREEILLQELEPVISR 

AVLDNPHHGFSNSGIMEERLLDAVVPFLPLQRHH 

VRHCVLNELAQLGLEPRDEVVQAVLDSTTFFPE 

DEQLFSSNGCKTVASRIAFFL 


3823 


A 


1 


3174 


YGCEKTTEGRIPLKNIYRLFS ADRKRVETALEA C 

SLPSSRNDSIPQEDFTPEVYRVFLNNLCPRPEIDNI 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVLIEKYEPNNSLARKGQISVDGFM 

RYLSGEENGVVSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTEISFKEVIEAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNYIQPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSN YMPQLF WN A GCQM VALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVKIISGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEPI 

VFKKWLPTLACLRIAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTIEELKQQKSFVKLQKKHYKEMKDLVKR 

HHKKTTDLIKEHTTKYNEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSSTIEQDLAALDAEMTQ 

LLIQKLTDVAEECQNNQLKKLKEICEKEKKELKK 
KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 
QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 
EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

IPGKEFDTPL 


3824 


A 


1 


426 


ILHWFVHRWSGRNNREKIGVHVGFEEILNMEPY 
CCRETLKSLRPECFIYDLSAVVMHHGKGFGSGH 
YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 
QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 
ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNKIPVVVERYPRETFLPPLDKTKFLVPQ 
ELTMTQFL SHRSRMVLRATEAFYLL VNNKSLV S 
MSATMAEIYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


1 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 
EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 
HKHFYVVIPQIYKQLQEMDERRT1KLSECYRGFA 
DSERKVIPII SKCLEGMIL AAKS VDERRDS QMW 
DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASKQ 
ESGKMDAKTTVGKAKGKLWLFGKKPKGPALED 
FSHLPPEQRRKKLQQRIDELNRELQKESDQKDAL 
NKMKDV YEKNPQMGDPG SLQPKLAETMNNIDR 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ■ 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Cysine, L=Leucine, M=Methionine, 
N=Asparaginc, P"=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPAIGHCKAIYPFDGHNEGTLAMK 
EGEVLYIIEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRNDSVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

"FPrYTWPQQPPT \/"MT CTTHflHC VP TTMPXIT VXmnW 

CLSILNTWHGRPEEKWNPQTSSFLQVLVSVQSLI 
LVAEPYFNEPGYERSRGTPSGTQSSREYDGNDR.Q 
ATVKWAMLEQIRNPSPCFKEVIHKHFYLKRVEIM 
AQCEEW1ADIQQYSSDKRVGRTMSHHAAALKRH 
TAQLREELLKLPCPEGLDPDTDDAPEVCRATTGA 

reft TVAT-rriOA/T^'PCQQVnT PQTWfM 


3828 


A 


1415 


845 


PRVPATLVSLDPWHCFPTAGRLAGSTWVPPACT 
LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 
ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 
LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

AMVTGDLNDYSFSFFANLH , 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVIEATELKACKPNGKSNPYCE1SMGSQSYT 
1TITIQDTLNPKWNFNCQFFIKDLY9DVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMMEESGIETTPPGTPPPNPAGLAATAMSSTPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTP1TQQ 

ASLTSLAQGTGTTSAITFPEEQEDPRITRGQDEAS 

AGGIWGFIKGVAGNPMVKSVLDKTKHSVESMIT 

TLDPGMAPYIKSGGELDIVVTSNKEVKVAAVRD 

AFQEVFGLAVVVGEAGQSNIAPQPVGYAAGLKG 

AQEREDSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHG1HLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAIAGMYKQRLP 

PRTV 


3831 


A 






IPTLREFAKALETNTHVKKFSLAATRSNDPVAIAF 
ADMLKVNTTLTSLNIESHFITGTGILALVEALKEN 
DTLTEIKIDNQRQQLGTAVEMEIAQMLEENSRIL 
KFGYQFTKQGPRTRVAAAITKNNDLAWQKDTQ 
EQTSIWQVVSQSIAGFNPQFEVQGQNARSWMEE 
LGKAFHQFVRRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLDGAGVRASDLEDEESAARGPSQEE 



445 



WO 01/57190 



PCT/USO 1/04098 



NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue or 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glyclne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S-=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 
CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 
DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 
REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 
DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIIEMACEKEENINQDLKENETV 

MEHTKRHSDPDKSLQDEVSPRRNDIISVPGIQPLD 

PISDSDSENSFQESKJLESQKDLEEEEDEEVRRYIM 

EKIVQANKLLQNQEPVNDKRERKLKFKDQLVDL 

EVPPLEDTTTSKNYFENERNMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRTILVERDGKPELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKIHAVTHSSTGEPLAY1AQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YCLSPRQKELQKQLEEKREKLKREEERRKIEEEK 

EKKRENDIVFKAWLQKKREQVLEMRRJQRAKE1 

^xi or) r~\r7XTo nDAn A CI? I \\n i/VYHi?cri\/fYRPn 
riDlVlN oK.ve.IN KJJr^^<^Ar KXi 

TEELRKQEECLFFLKGTEGRERAFKQWLRRKRM 
EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 
SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEEL SNS GILKAMSKDL VTFGD V A VNFS QEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


A SDFYLRYYV GHKGKFGHEFLEFEFRPDG VYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 
RGEALSEEEIWSLLFLAAEQLLEDLRNDSSDYVV 
CPWSALLSAAGSLSFQGRVSHIEAAPFKAPELLQ 
GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 
HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 
CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 
REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTNSARGKGQDDEVRTLMANGAPFTTDWFS 
KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 
WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 
IALEKNNAEILVILQEAMQNQVNVNPERANPVTD 
PV SMAAPFIFTSGEWNLASLIS STNTKTTSGDPH 

A CT\7rvTro\TCTT'0\n ATT A AT AT7AQA/T>¥ Q KT d "W AT 

ASTVQFSNol 1 sVlvAlJLAAJLAilAoVrUjoJNori.t\A Jl 

ANTEEIIEGNSVDSSIQQVMGSGGQRVITIVTDGV 

PLGNIQTSIPTGGIGHPFIVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAVV 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MIEDNKENKDHSLERGRASLIFSLKNEVGGLIKA 

LKIFQEKrTVTSILLHIESRKSKRRNSEFEIFVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFTLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

rO)NVYPJKRRKYFADLAMNYKHGDPIPKVEFTEE 

EIKTWGTVFQELNKLYPTHACREYLKNLPLLSKY 

CGYREDNIPQLEDVSNFLKERTGFSIRPVAGYLSP 

RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 

ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 

KLATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 

LKHALSGHAKVKPFDPKITCKQECLITTFQDVYF 

VSE SFEDAKEKMPJEFTKTIKRPFG VKYNPYTRSI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso)eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,7=possible nucleotide deletion, 
\=possible nucleotide insertion 










QILKDTKSITSAMNELQHDLDVVSDALAKVSRKP 
SI 


3839 


A 


3093 


520 


MVNFTVDQIRAIMDKKANIRNMSVIAHVDHGKS 
TLTDSLVCKAGIIASARAGETRFTDTRKDEQERCI 
TIKSTAISLFYELSENDLNFIKQSKDGAGFLINLDD 
SPGHVDFS SEVTAALRVTDG ALV V VDCV SG VCV 
QTETVLRQAIAERIKPVLMMNKMDRALLELQLE 
PEELYQTFQRTVENVNVIISTYGEGESGPMGNIMI 
DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 
AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 
ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 
IMNFKKEETAKLIEKLDIKLDSEDKDKEGKPLLK 
AVMRRWLPAGDALLQMITIHLPSPVTAQKYRCE 
LLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVP 
TSDKGRF Y AFGRVFSGLV STGLKVRIMGPNYTPG 
KKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVG 
LVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPV 
VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 
IEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKS 
DPVVSYRETVSEESNVLCLSKSPNKHNRLYMKA 
RPFPDGLAEDIDKGEV S ARQELKQRARYL AEKY 

NE1KDSVVAGFQWATKEGALCEENMRGVRFDV 
HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 
RLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE 
ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTG 
GQAFPQCVFDHWQILPGDPFDNSSRPSQVVAETR 
KRKGLKEGIPALDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANIVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQRIQTEFDQLRSE.NNTEEQR 

ELQRLEEEEKKT 


3841 


A 


2 


405 


GKAFSCFTYLSQHRRTHMAEKPYECKTCKKAFS 
HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 
LRHERIHTGKKSYECQQCGKAFTRSRFLRGHEKT 
HTGEKMHECKECGKALS SLS SLHRHKRTHWRDT 
L 


'3842 


A 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDFTS 
VVSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRIDDFVRRVESKATSARCGLWGSGPRRR 
PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 
PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 
NFASAATKKITESVAETAQTIKKSVEEGKIDGIID 
KTIIGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 
NDEETIQQQILALSADKRNFLRDPPAGVQFNFDF 
DQMYPVALVMLQEDELLSKMRFALVPKLVKEE 
VFWRNYFYRVSLIKQSAQLTALAAQQQAAGKEE 
KSNGREQDLPLAEAVRPKTPPWIKSQLKTQEDE 
EEISTSPGVSEFVSDAFDACNLNQEDLRKEMEQL 
VLDKKQEETAVLEEDSADWEKELQQELQEYEV 
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SEQ ID — 
NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=PhenyIalBnine, G=Glycine, H=Histidine, 
I=Iso)eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPPAQEPEAWLLLANWVVLILVPLKDRLIDPLLL 

RCKLLPSALQKMALGMFFGFTSVIVAGVLEMER 

LHYIHHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEIFASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 

A SHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKP1HMEFTNMLQRKRLQTLMSVDDS 

MET1YNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHTV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKXLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKKK 

RPEECD CHKI S YHTQHKGRLKHRG SSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFW^LGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRV WRD SFL VERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAAMPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHTOHEIETLQNKIKNLREVRGHLKKK 

QEKJ3KVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 










MWSAVLTAFHTGTSNTTFVVYENTYMNITLPPP 

fqhpdlspllrysfetmaptglssltvnstavptt 
paafkslnlplqitlsaimifilfvsflgnlwclm 
vyqkaamrsainillaslafadmllavlnmpfa 
lvtilttrwifgkffcrv samffwlfviegvaill 
iisidrfliiVqrqdklnpyrakvliavswatsfcv 
afplavqnpdlqipsrapqcvfgyttnpgyqayv 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspnrtic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










ILISLISFFIPFLVILYSFMGILNTLRHNALRIHSYPE 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

ILILFAVFIVCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLKSALNPLIYYWRIKKFHDACLD 

MMPKSFKFLPQLPGHTKRRIRPSAVYVCGEHRT 

VV 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGIFLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYRALLDSLQLGP 

DSLTVHLIHEVTKVLLVLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYKIILTARPFRLDLLEDRSLLLSVNARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVAIVDPHIKVD 

SGYRVHEELRNLGLYVKTRDGSDYEGWCWPGS 

AGYPDFTNPTMRAWWANMFSYDNYEGSAPNLF 

VWNDMNEPS VFNGPE VTMLKDAQHYG GWEHR 

DVHNIYGLYVHMATADGLRQRSGGMERPFVLA 

RAFFA G SQRFG A V WTGDNTAE WDHLKISIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

A YQPFFRAHAHLDTGRREP WLLPS QHNDIIRDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

l^UV 1 I r JN1JJJL/V^ i LIAjIJAJLL. V rlr V oIJoLj AriLJ V ^ V 

YLPGQGEVWYDIQSYQKHHGPQTLYLPVTLSSIP 
VFQRGGT1VPRWMRVRRS SECMKDDPITLFVALS 
PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 
NTL VS S SADPEGHFETPI WIERV VUG AGKPAA W 
LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 
WSIHLR 


3849 


A 


1 


1717 


rarnargcwgvcrsgfssavcgaarmeqvaeg 

arvtavpvsaadsteelaeveegvgvvgednda 

aargaeafgdseedgedvfevekildmkteggk 

vlykvrwkgytsdddtwepeihledckevllef 

rkkiaenkakavrkdiqrlslnndifeansdsdq 

qsetkedtspkkkkkklrqreekspddlkkkka 

kagklkdkskpdlessleslvfdlrtkkriseak 

eelke;skkpkkdevketkelkkvkkgeirdlkt 

ktredpkenrktkkekfvesqvesessvlndspf 

peddseglhsdsreekqntksareragqdmgle 

hgfekpldsamsaeedtdvrgrrkkktprkaed 

trenrklenknaflekktvpkkqrnqdrsksaa 

eleklmpvsaqtpkgrrlsgeerglwstdsaee 

DKETKRNESKKPKKDEVKETKELKKVKKGEIRD 
LKTKTREDPKENRKTKKEKF VESQVESES S VLND 
SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 
GLEHGFEKPLD S AMS AEEDTD VRGRRKKKTPRK 
AEDTRENRKLENKNAFLEKKTVPKKQRNQDRSK 
SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 
AEEDKETKRNESKKPKKDEVKETKELKKVKKGE 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M==Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unlmown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKVVRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRITKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTIDLTCNDYISVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCE1K 

GTEPIVVDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVP SSA SALGTA SKA ASG S 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPIP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPK1 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNIQSQAPS1TESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP*PQNVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATA\SPQLSSEIENLMSQG 

YSYQDIQKALVIAQ1WIEMAKNILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLL1LQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYVVTSQVVNTANEAREVAFDLEIPK. 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA 

AISGENAGLVRASGRTMEQFTIHLTVNPQSKVTF 

QLTYEEVLKRNHMQYEIVIKVKPKQLVHHFEIDV 

DIFEPQGISKLDAQASFLPKELAAQTIKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAHFFAPQNLTNMNKNVVFV 

IDISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGIEILNQVQESLPELSNHASI 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSE1WAGRIADNKQSSFKADVQA 

HGEGQEFSITCLVDEEEMKKLLRERGHMLENHV 

ERLWAYLTIQELLAKRMKVDREVRANLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHFIIHVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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SEQ'ID 
NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine O^Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glyclne, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W"=Tryptophan, Y=Tyrosine, 
X=OJnknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possiblc nucleotide insertion 










LGIANPATDFQLEVTPQNITLNPGFGGPVFSWRD 

QAVLRQDGVVVTINKKRNLVVSVDDGGTF\EVV\ 

LHRVW\KGSS\VHQDFLGLLMCWDKSIGMSSPGR 

KGCWGQ\FFHPIRFLKVS*HPPPGSDPQKAQMPT 

MVVRNPPGLTVTVRGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*I\TDCAYTDYIYVPDIF 


3852 


A 


39 


1735 


TQVAEAGRGEGVVAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIW\DF\LTRGIA*NKFSAfflHPVCSLC 

WSRDGHKLVSASTDNIVSQWDVLSGDCDQRFRF 

PSPILKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHVVLPVDDDSDLNVVASFDRRGEYIYTGNAK 

GKILVLKTDSQDLVASFRVTTGTSNTTAIKSIEFA 

RKGSCFLINTADRIIRVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYTVAGSARQH 

ALYIWEKSIGNLVKILHGTRGELLLDVAWHPVRP 

IIASISSGWSIWAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGT1VVAGLKVQVQPRF 

LWILCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKYITKNLLSEKNVCKIYLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQR1HSGVK 

PYECKECGKAFSRVRDLRVHQTIHAGERPYECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRHISQHQKIHTGVKPYK.CNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFSSRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAF1HSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKPYICNECGKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

IS. 1 r oKJtl I rUL l K^tlrUsSJtri 1 UCKr i lL>INilkAJiN/\r.U^o 

YRLTLHQRIHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHIVHTG 

EKPYKCKECGKAFSVNSELTRHHRIHTGEKPYQC 

KECGKAFIRSDQLTLHQ\KIILVR\NPMHNVKRIR 

WPLENAL*QRICNLRNFLFVTEHVGIPFTSCSQFI 

RNYFVC 


3854 


A 


108 


894 


LQSCWVPGIPWPSVGWLSWLKDLPSCEIHSASLS 
AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 
DNLSTDDINTSSSISSYANTPASSRKNLDVQTDAE 
KHSQVERNSLWSGDDVKKSDGGSDSGIKMEPGS 
KWRRNPSDVSDESDKSTSGKKNPVISQTGSWRR 
GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 
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WO 01/57190 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=JLysine, JL=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SNGPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP*LPLSELTV+ 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATILPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 

DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 

VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 

DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 

VVYDITNQETFARAKTWVKELQRQASP\SIWGL 

AGNKADLANKRMVEYEEAQAYADDNSLLFMET 

SAKTAMNVNDLFL\AIA*EVAKRVNPQNLG\G\A 

AGRSRGVDLHEQSVQQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRP V SFHERGG VG SRAD YDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTERAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRKNVTG1LWNLSSSDHLKDRLAKKTPLE\QLT\D 

LG V * APLSG AG GPP\LIQQNA SEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEVVGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

RCELNRHTTEAAAGALQNITGGYDPRGPGGLSRL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVV\SHL1\EKLPGSVGEKSPPAE 

VLV\NI\IAVFNNLGWLASPI/ALARDLLYFDGLRK 

LIFIKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 
LIKPEHCTVNVDNSLSIPVIAAELVVRKPSEKGM 

MFALPLK*PVTAAFHDSSMPSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIPTENIHLQNL/PILGPRTAVFHG 

LLTEA YKTLKERQRS SLPRKEPIGKTTEAVSGRSS 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEIEQNSAMAPRKRGGRGISFIFCCFRNNDHPE 

ITYRLRNDSNFALQTMEPALPMPP VEELDVMF SE 

LVDELDLTDKHREAMFALPAEKKWQIYCSKKK 

DQEENKGATSWPEFYEDQLNSMAARKSLLALEK 

EEEEERSKT1ESLKTALRTKPMRFVTRFIDLDGLS 

CILNFLKTMDYETSESRJHTSLIGCIKALMNNSQG 

RAHVLAHSESINV1AQSLSTENIKTKVAVLEILGA 

VCLVPGGHKKVLQAMLHYQKYASERTRFQTLrN 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DLDKSTGRYRDEV SLKTAIMSFINAVLSQGAGVE 

SLDFRJLHLRYEVFLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVfflDTKSATQM 

FELTRKRLTHSEAYPHFMSILHHCLQMPYKRSGN 

TVQYWLLLDRIIQQIVIQNDKGQDPDSTPLENFNI 

KNVVRMLVNENEVKQWKEQAEKMRKEHNELQ 

Q KLEKKERECD A KTQEKEEMMQTLNKMKEKLE 

KETTEHKQVKQQVADLTAQLHELSRRAVCASIP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKILDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEIKRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLITIVENKYPSV 

LNLNEELRDIPQ A AK VNMTELDKEl STLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS 

DVEDLLAEAKDLFTKAVKHFGEEAGK1QPDEFF 

GIFDQFLQAVSEAXQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRITNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDPS 

LEFLVVSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VIDSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DG11NRK VLGi>K Vr CjNKKtjLKJL 1 VIM WPliAJvLA 

REEMDRAVAEGKRVCVIDAAVLLEAGWQNLVH 

EVWTAVIPETEAVRRIVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVVLS7ACGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPVVRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEDLVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTWDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

/TMP<5r:r , r?FPTi npwnrsonPAFrjfinnPRTWVVT a 

viiNxZroO^viXiivl LiUr \vv^sj\^LJri\i2/Vj\jv^Ljr isjlin v vw\ 
GGHVVPRDEIRKLMESQDIFTGTQTELIAGGQLL 
SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 
ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 
DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 
GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 
CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, II=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 
HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 
SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 
ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 
DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 
FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 
VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 
GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 
VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 
ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 
AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 
TAVDKEKNKEVVVKFIKKEKVLEDCWIEDPKLG 
KVTLEIAILSRVEHANUKVLDIFENQGFFQLVME 
KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\Q 

CDT \FC A \ rpVT r> T VyiTTT-TD r*\TVT~M^XTTA7T A T7T"^f*T'TT< r T T 

bivL V oA VvJ i J^i<J^J5wJLJllJiJ\JLJll>*X/ 1 V lAxlUr 1 IlvL_l 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEE VFRVNKPESG VLSAA S 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTVVDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKMTFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

GGHVVPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTS SNCSC ATSELRETPS SL A VG SDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVVVKFIKKEKVLEDCWIEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\Q 

SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 

sequence 


Amino acid sequence (A^AIanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Gltitamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3862 


A 


399 


2069 


TMDRSKRNSIAGFPPRVENRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPG VKRLS SLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPP1RRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNSIAGFPPRVEXRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDK1P 

UI/CDrDD t> T'TAJ/T CD QP^QT^TCCl? VDt3T?T\/C\/T PIDW 

HKorCPKKllWLsKoV^biJlrbKJsJrrKl VaVL.JJr'i i 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCS1LQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 
FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

T^iOT~<nxirr» a nc«r>T a eoirai p\/c;nD fTJQHT hpti t o 
DoD(j rvlJ/\ VjrjLJ lAoo vrlur V jUaW osriXjK^r I LiL,K£ 

RAKPSNFLLDRKKTDKLKKBCKKRKRRDSDAPGK 

EGYRGGLLKLEAADPYVETPTSPTLQDIPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMARNDGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMIECNECHTWIHLSCAKIRKSN 

VPEVFVCQKCRDSKFDIRRSNRSRTGSRKLFLD 










QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLTIARRRGRRSMPVSLEDSGEPTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGVVSQAGKDDRESKLEGKAAQD 

IKDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


nucleotide 1 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Gfutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

\=possible nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLEKNGE 

D Y1CPNCTILQ VQDETHSETAD QQEAKWRPGD A 

DGTDCTSIGTIEQKSSEDQGIKGRIEKAANPSGKK ' 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVIEAPGASKCIGPGCCHVAQPDSVYCS 

NDCILKHAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEKKETTVK 

KAVVVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANVAAAT 

PAIKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAA ATAA SKKFPGSA AL VGA VRKPV VPS VPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKEIL 

WK/RFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEISLAKLVRLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEAIPDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKXS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTIWKGFINMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCL1RFHPATEEEEVAYISLYSYFSSRGRFGVVA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRJLAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

G\LPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALVVLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKE1QLMHRAPWGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LKLKLTALEGSRVRRV S VAHFG SRRAEDYGEHH 

LAVLTNLGDIQVVSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGXLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

GNLPFT1FQGG MPRAS YGDRHC I S V IHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALVVLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEG SAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAP V VGIL VLDGH S VPLPEPLE V AH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 

LKLKLTALEGSRVRRV S VAHFG SRRAEDYGEHH 

L AVLTNLGDIQ V V SLPLLKPQ VRYSCIRRED VSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGNLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGrVSWGIGCAEARRP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPVVSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRVVGGFGAASGEVPW 

QVSLKEGSRHFCGATVVGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVK1GLRRVVLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GUDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGIKALYESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAKAE 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKS VFEEE VRETRRRHERRL VEVDS SRQQEYDFK 

MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 

AKLSSDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQASAAEDRIRELEEAMAGERDKFRKMLD 
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SEQH> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 
MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 
oouoLoA 1 OKJ^UIvoJVrcJVJ^X WJtx W Ivor W xV^IvrJtSavr O 

HGHGWQRWLPPGPAGLGLGQRYHIEEIDLEGKFV 
QLKNNSDKDQSLGNWRIKRQVLEGEE1AYKFTP 
KYILRAGQMVTVWAAGAGVAHSPPSTLVWKGQ 
SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 
RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 
YVM 


3869 


A 


1 


1942 


RYRAGIPGDGRKDYIRLTRPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLERIMCRLIS 

DFQRHSISDDDSGC A SEE YA WVPPGLKPEQ V YQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPVTIT\GAI\CEECGKQIGGGDIAVF\ASRASL 

GLLLGQPSCFWCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEIIFSPECTEAEGRHWHM 

DHFCCFECEASLG GQRYVMRQ S RPHCC AC YEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGERIPLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

IVA 


3870 


A 


2 


3485 


FVWRVFYVHASCMPPRARSWEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSLADKPEEIVPASKPSRAAE 

NMAVEPRVATIKQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGIPRGTMRRQKSIDSRI 

FLSGITEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSVPPSPPPPSPTTYNCPKSPTPRVYGTIKPAFNQ 

NSAAKVSPATRSDTVATMMREKGMYFRRELDR 

YSLDSEDLYSRNAGPQANFRNKRGQMPENPYSE 

VGKIASKAVYVPAKPARRKGMLVKQSNVEDSPE 

KTCSIPIPTIIVKEPSTSSSGKSSQGSSMEIDPQAPE 

PPS QLRPDESLTVSSPFAAAIAGA VRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDS AEQLS SPMPSATPREPENHF VGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPKADLNKPLYIDTKMRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

BCNMLIDIMDTSQQKSAGLLMVHTVDATKXDNA 

LQEEDEKAEVEMKPDSSPSEVPEGVSETEGALQI 

SAAPEPTTVPGRTIVAVGSMEEAVILPFRIPPPPLA 

SVDLDEDFIFTEPLPPPLEFANSFDIPDDRAASVPA 

LSDLVKQKKSDTPQSPSLNSSQPTNSADSKKPAS 

LSNCLPA SFLPPPESFD A VAD SGIEEVDSRSS SDH 

HLETTSTISTVSSISTLSSEGGENVDTCTVYADGQ 

AFMVDKPPVPPKPKMKPIIHKSNALYQDALVEE 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleuclne, K=Lyslne, L=Leucine, M-Methionine, 
N=Asparagine, P=Pro)ine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=V aline, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSILQQMNREKJL 

AKPGEGLDSPMGAKSASLAPRSPEIMSTISGTRST 

TVTFTVRPGTSQPITLQSRPPDYESRTSGTRRAPS 

PVVSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI 

DGSHLPNLQKEDLEDLGVTRVGHRMNIERALKQ 

LLDR 


3871 


A 


35 


1171 


VESRS A WHEGEDQIDRLDFIRNQMNLLTLDVKK 
KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 
FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 
EVNALVLQTQQEI1ENLKPLLPAGIQDKLHTLIPC 
KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 
HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 
TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 
GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 
HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 
VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 
QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 
NEES 


3872 


A 


35 


1171 


VESRSA WHEGEDQIDRLDFIRNQMNLLTLDVKK 
KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 
FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 
EVNALVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 
KKFDL S YNLNYHKLC SDFQED I VFRFSLG WSSL V 
HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 
TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 
GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 
HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 
VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 
QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 
NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRIPTCFTLY 

QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 

KVMRQEDISEIWFEYEGTPLKWHYPIGLLFDLLA 

SSSALPWNITVHFKSFPEKDLLHCPSKDAIEAHF 

MSCMKEADALKHKSQVINEMQKKDHKQLWMG 

LQNDRFDQFWAINRKLMEYPAEENGFRYIPFRIY 

QTTTERPFIQKLFRPVAADGQLHTLGDLLKEVCP 

SAIDPEDGEKKNQVMIHGIEPMLETPLQWLSEHL 

SYPDNFLHISIIPQPTD 


3874 


A 


776 


366 


QARGAPSSPMCPLPLAAAAVAAPRAPLRLLNRG 
LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 
DEARKIGVVGWVKNTSKGTVTGQVQGPEDKVN 
SMKSWLSKVGSPSSRIDRTNFSNEKTISKLEYSNF 
SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

QQDPEVPKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTINMEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIGQFTVPLGGQQVPLRVSPYVNGEIQKAEI 

RSQPVPRSVLVLNIPDILDGPELHDVLEIHFQKPT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoteucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










RGGGEVEALTVVPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLSWVSSEDKVVQSPLSL 
VVHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPT 
FLFMLTSSGIEKKSGRLSSILDKKELSSILNITATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCIDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYI SIHNMCA WMID SFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHY1 

LNGSKAFISGAGESDrYVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VPVANRIGSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQILEGSNEVMRILISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 
SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 
TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 
PQNSSSTEVYRGFWQHGLPST**PFSS*QWPGQH 
TQGCSKLLGKQTTHLPCSTWPA**PSPSCLTRFR* 
W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 
SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 
QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 
GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 
TESTPSWPRFSSWTSGEDPASPAPAI 


3879 




200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 
NTS LCTRD YKITQ VLFPLL YTVLFFVGLITNGLA 
MRIFFQIRSKSNFnFLKNTVISDLLMILTFPFKILS 
DAKLGTGPLRTFVCQVTSVIFYFTMYISISFLGLIT 
IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTMVHLTPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 
RJMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 
FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 
AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 
FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 
IVTEFNLVCANSWMLDLFQSSVNVGFFIGSMSIG 
YIADRFGRKLCLLTTVLINAAAGVLMAISPTYTW 
MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 
GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 
ALPNFFFLLYYWCIPESPRWLISQNKNAEAMRIIK 
HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 
LDEPQEQAEGSLTVYVISEHSSLLPQDMMSY1GP 
KRTAVVRGIMHREAFNIIGRRTVQVAQAMSLTED 
VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 
LLNPDPKSHDVYWDIEGAVRRYVQPFLNALGAA 
GNFSVDSQILYYAMLGVNPRFDSASSSYYLDMH 
SLPHVTNPVESRLGSSAASLYPVLNFLLYVPELAH 
SPLYIQDKDGAPVATNAFHSPRWGGIMVYNVDS 
KTYNA S VLPVRVEVDMVRVMEVFLAQLRLLFG1 
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SEQID 
NO: 


"Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RIHREEDFQFDLKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVPILFFLNDARADQSRVGLM 

HIGVFILLLLSGECNFGVRLNKPYSIRVPMDIPVF 

TGTHADLLIVWFHKIITSGHQRLQPLFDCLLTIW 

NVSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLVFFLLEVFNNIIQYQFDGNSNLVYAIIRKR 

SIFHQLANLPTDPPTIHKALQRRRRTPEPLSRTGS 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

*PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQTIMRLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 
NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 
GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 
SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 
RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 
RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 
GRAPPRGRDGFPGPEDFGPEENFDA SEEA ARGRD 
LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 
GGGNSTA A A A GGNQKNSPDRVKRPMN AFMV W 
SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 
TEKRPFroEAKRLRALHMKEHPDYKYRPRRKTK 
TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 
GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 
YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 
TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSXMG 
SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

> /f "W"T A t7*i /T>rjD a A DCT)T IXXyf 0/^TXV/~\C/TD\7'D/'^ , T A T 

M YLrKj Afc. V rar AArDKLrlMcsvjH i ovjrVFOl Ai 
NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
TKSQMNCNLGTCQLQRSGPRCLCPNTNTHWYW 
GETCEFNIAKSLVYGIVGAVMAVLLLALIILnLFS 

DSGTELHIQVRPEMVA STV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 

Xff\I T 13 V A nfi\A7T l/IVnTTCABQI? A tTV/TJ VU/T T^fl 

KvLJLKJVrt.iJvj V V LJVl I Dl I oV^Jtlor Atl Vxv I WLiU V^L> 

QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 
AQELGVYFGECSAALGHNILEPVVNLARSLRMQ 
EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNIDITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 
NSQDKRRNFMLAFQAAESVGIKSTLDINEMVRT 

T7TJ TJT^VfYVTVlV/TT VA/TT A rVVVT?T7T 


3889 


A 


1 


1160 


LVVTAITAILAFPNEYTRMSTSELISELFNDCGLL 
DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 
WQLALTLILKIVITIFTFGMKIPSGLFIPSMAVGAI 
AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 
CITPGLYAMVGAAACLGGVTRMTVSLWIMFEL 
TG GLEY1 VPLMAA AMTSKWVADALGREG1YDA 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyialanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HIRLNGYPFLEAKEEFAHKTLAMDVMKPRRNDP 
LLTVLTQDSMTVEDVETIISETTYSGFPVVVSRES 
QRLVGFVLRRDLIISIENARKKQDGVVSTSIIYFTE 

ocTim Tjrj'VT'oDnrT vi oxttt "Pit CTyET\/TT**T TrDXrfr?T\/\7 
HoPrLPFYTrr lLJ^KjNlLlJLit>rr 1 V 1UL. IPMlilVV 

DIFRKLGLRQCLVTHNGRLLGIITKKDVLKHIAQ 

MANQDPDSILFN 


3890 


A 


1 


387 


SWCWTGIFVLGTTNLRLEGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RVPYTKLQLKELENEYAINKFINKDKRJRRISAAT 
NLSERQVTIWFQNRRVKDKKIVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRL\DK\YA 

ASENHI* PDKMV APEF A SIPLREN VCDDERDCI A V 

LGKN*PD WADD SEPT\ VRA AELEQ VPHI ALFLFK 

KTRLSITICFFSKFLLPYCGLDTLADQNNNQVRKT 

SQAALL\ALLEQELIERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAP\MVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSWGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPE1DLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEMIENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEETISIEKRSDLQDE 

LDINELPNCKINQEDSVPLISDAVENMDSTLHYIH 

NDSDLSNN S SF SPDEERRTKVQD V VPQALLDQ Y 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QN WHCLRETYETLA SDMQ WKVRRTLAFSIHELA 

VILGD\QLTAADLVPIFNGFLK*PSMKSRIGVLKH 

T HOT?! K"T T WTTYK'RR'FVT VOf OFFT VTDISTS'RNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 
KVSSVRWISYKLVSEMVKKLHAATPPTFGVDLIN 
ELVENFGRCPKWSGRQAFVFVCQTVIEDDCLPM 
DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 
LLEKDYFLASASCHQEAVEQTIMALQMDRDSDV 
KYFASIHPASTKISEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATSAPLRKLSVDLIKTYKHINEV 

YYAKKKRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRNXHLCLVFELLS 

YNLYDLLRNTHFRGVSLNLTRKLAQQLCTALLF 

LATPELSIIHCDLKPENILLCNPKRSAIKIVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDMW 

SLGCJ1/VEMHTGEPLFSGSNEVCPQEGVDQMNRI 

VEVLGIPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end . 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanme C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
l=Isoleucinc, K=Lysine, L=Leuciae, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 
QAPASASSLPGTGAQLPPQPRYLGRPPSPTSPPPP 
ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 
RMTGGRPPLPPPDDPATLGPHLGLRGVPQSTAAS 
S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA 

AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 

PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 

QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

AAPAPGGPAPAEPPLGVPPVPAWLLPDSPPLPGT 

HSGPPPAAVSLPPAAAACPVVVPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPS*P/VPWKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASPTPGPGVAQPPPGSAVL 

PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVAIEFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVIKELAPQQEGNP/ARSIPHSDIGT 

T*KT*H*RVLLQGNQEKNTRL*LSVER**KKLQQ 

SDYGPKRKSYL*ERPTR*KRYRKQVY*TSA\*LSF 

LPHPHELQQFQAEGKIYECNHVEKSVNHGSSVSP 

PQIISSTIKTHVSNKYGTDFICSSLLTQEQKSCIRE 

KPYRYIECDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTHIGEKPYTCKECGQAFSVRSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKLLKENAVPTEFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMIHFILLFSRQGKLRLQKWYITLPDK1ER 
KKITREIVQnLSRGHRTSSFVDWKELKLVYKRYA 
SLYFCCAIEXNQDNELLTLENVHR 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLS SVGFSVVMMSI WP YLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASHNKYYMLVARGLLGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVrVVDLHSRLG 
GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 
VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 
FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 
ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE 
DniKDKAKGKKSKAA/AKAGSSKYQWGIMKSLG 
LSDEEIVKFSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


3901 


A 


193 


345 


GEWAVPPAPGGQGVSIPHGPEPGQGSGVHIAPRQ 
GEGSDRTEPLICPKAAP 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A = Alanine C— Cysteine, D— Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHLSSNHYLNLARTETVFARMESVKQRI 
r AonvTirzi wktt? a r.i'cr r.nrvBX/r wvc^nTtiwiT; 

L/VrvjiVtiVjLjSXsr AMiS.oL^Jv^l I K.V i^tZlSjS.K^U 1 uc I Lt 

LTEDGKPL* VPERKAPLCDCTCFGLPRRYIIAIMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPLELYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREVVFGKSEDEHYPLW* VLFGK* Y A 
VAPNALMFIRFM*NCTFVPKLP* VMDLK* *LQYK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 

AGGGG SG A S STNGGLHYSEPESGC SSDDEHDVG 

MRVGAEYQARIPEFDPGATKYTDKDNGGMLVW 

SPYHSIPDAKLDEYIAIAKEKHGYNVEQALGMLF 

WHKHNIEKSLADLPNFTPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 

TVDPNTVAAREMERLEKESARLGAHLDRCVIAG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


ILIMSNCLQNFLKITSTRLLC SRLCQQLRSKRKF F 
GT VPISRLHRRV VITGIGL VTPLG VG THL V WDRLI 
GGESGIVSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVVIMVGGAHEALYSVPGE 

HCLTLQKRKGFVRLALRHGASLVPVYSFGENDIF 

RLKAFATGSWQHWCQLTFKKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGDIPVVGLSSWKASPGKVTEAV 

KEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATKLWCTCHKKSLVETACRKSLK 

ALKLNYLDLYLIHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESNMVIPSDTDFLDTWEAME 

DLVITGLVXNIGVSNFNHEQLERLLNKPGLRFKP 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

G SCEG VDLIDNPVIKRI AKEHGKSP AQILI 


3910 


A 


202 


705 


FFTMHRKKVDNRIRILIENGVAERQRSLFVVVGD 

RGKDQVVILHHMLSKATVKARPSVLWCYKKEL 

GFSSHRKKRMRQLQKKIKNGTLNIKQDDPFELFI 

AATNIRYCYYNETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLVVILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 
RYGADKMAAGG A VAAAPECRLLPYALHK WS SF 
SSTYLPEN1LVDKPNDQSSRWSSESNYPPQYLILK 
LERPAIVQNITFGKYEKTHVCNLKKFKVFGGMN 
EENMTELLSSGLKl^fDYNKETFTLKHKIDEQMFPC 
RFUCIVPLLSWGPSFNFSIWYVELSGIDDPDIVQPC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N^Asparagine, P ro ProHne, Q^GIutamine, R=Arginine, S— Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 
LF AL AHA AF S A AQHRS YMRLTEKEDESLPIDrVL 
QTLLAFAVTCYGIVHIAGEFKDMDATSELKNK.TF 
DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 
LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYAD VTDP VLCLGQKDPG VEGKHCEKEKIS S SK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKJCMHIQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISEDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSErVEGTITFISEVESDGAVTSAG 

TE1RAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 
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NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, ^Phenylalanine, C-Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGED WTSTGRGNEIGHA STCTGLGEESEG V 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLIISTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTDCCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGWVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKMGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQ VERSE 

ICTEEPQKQKSTLKNEKHLBCKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEY1IKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRS SDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHS SKDIKKKDENKSDDKDGKEVD SS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLEPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=PhenylaIanine, G«Glycine, H=Histidinc, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G!utaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y~Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLUGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDVVTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTS1GEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVVVESE 

NERAGTVMEEKDGSGHSTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

nFPnnMPnvi n^t? rRT a or nfPFTFPH a tt^ffm 1 ? 

UEtt: UUIriXrU V L^UoSKXC* I /VV^lW^v^Jr JC* i Xir xxrV 1 JvE/JMNo 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 
KPEQNDDDTIKSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAV SMMS YLKQPP YG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPDIFMREEVALKINLPE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleuclne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 






acid residue of 

peptide 

sequence 


\=possible nucleotide insertion 










SRVQVWFKNRRAKCRQQQQSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLVVAKLPCPLHIFSLCVFIEENRLV 
SGSWARDIRSVEETDKSGYR 


3917 


A 


2 


776 


RN1PGRRFRPPGLRRLLKGPHMPREPRGYRTRVP 
ALRELVPS SHAGSGASEHCQNNRQGSRQHRA SR 
NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 
PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 
VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 
DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 
LCWTLTAKKNYRADSNGNSMLSNQDAFRLWCL 
FNFLSEDKYPLIMDPDEGEYLLKRYS 






10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 
CTGLWQAQRQASRQSQRELGGQVDLFKRRVV 
RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 
YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPKKT 
RAMRRRLNMHEENLKTKKQHRKERL YPLRK Y A 
AKA 






] 


654 


RCCRSFVAPLQEKVVFGLFFLGAILCLSFSWLFHT 
VYCHSEGVSRLFSKLDYSGIALLIMGSFVPWLYY 
SFYCNPQPCFIYLIVICVLGIAAIIVSQWDMFATPQ 
YRGVRAGVFLGLGLSGIIPTLHYV1SEGFLKAATI 
GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 
IWFHSHQLFHIFWAGAFVHFHGVSNLQEFRFMI 
GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNILDNSKIISEECRKELTALLHHYYPIEID 

PHRTVKEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQVVRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

GIGDILEEIIRQMKVFHPNIHIV SN YMDFNEDGFL 

QGFKGQLIHTYNKNSSACENCGYFQQLEGKTNV 

ILLGDSIGDLTMADGVPGVQNILKIGFLNDKVEE 

RRERYMDSYDIVLEKDETLDVVNGLLQHILCQG 

VQLEMQGP 


3922 


A 


2 


164 


GKIYQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSILHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

RVRESHFLTKLHSLKMLSITPSQLEN GKKITTYD 

YRFMVKLAEETDGirVTNEQIHILMNSSKKLMVK 

DRLLPFTF AGNLFMVPDDPLGRD GPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQG QGTQKA A 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLGIPWDGKAPCQQVLAHL 

AQLTIPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMAPNSQLPFRLEVTVSHVALTAILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCIGDTPVVLDLSYASRTTADPEVREGRRVS 

KAWLIRWSLLVQDKGKRALELALLQGLLGENRL 

LTPAASMPRFFQVLPPFSDLSTFVCIHMSGYCFYR 
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NO: 




beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

sequence 


E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P«=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPWFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPFIYRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRPvDLIFSVHDIPLGAHQR 

PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 

RNLIGSELKVIESPWPLRSTAPWSNLQIEWGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 

CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 

LKEFIFLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPL WWEMS S ANIEGLKMD VFLLQ 

LVGELLELHWRVADKASEKAENRRFKRESQEKE 

WNVGDQVLLLSLPRNGSSAKWVGPFYIGDRLSL 

SLYRIWGFPTPEKLGCIYPSSLMKAFAKSGTPLSF 

KVLEQ 


3924 


A 


1 


1826 


mgsvtvryfcygclftsatwtvllfvyfnfsev . 

tqplknvpvkgsgphgpspkkfyprftrgpsrvl 

epqfkankiddvtdsrvedpeeghlkfsselgmif 

nerdqelrdlgyqkhafnmlisdrlgYhrdvpd 

trnaackekfyppdlpaaswicfyneafsallr 

tvhsv1drtpahllheiilvdddsdfddlkgelde 

yvqkylpgkikvirntkreglirgrmigaahatg 

evlvfldshcevnvmwlqpllaairedrhtvgc 

pvidiisadtlayssspvvrggfnwglhfkwdlv 

plselgraegatapiksptmagglfamnrqyfh 

elgqydsgmdiwggenleisfriwmcggklfiip 

csrvghifrkrrpyg spegqdtmthnslrlahv 

gcksfkwyldnvypemqisgshakpqqpifvnr 
gpkrpkvlqrgrlyhlqtnkclvaqgrpsqkg 
glvvlkacdysdpnqiwiyneehelvlnsllcld 
msetrssdpprlmkchgsggsqqwtfgknnrly 
qv s vgqclra vdplgqkgs vamaicdg s ssqq 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTECYLSIQTQENFPANLNELVNCIVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERIIAYLPJ^FNEDQKKAffiTAYAMVK 

HSPSVAKICLfflGPPGTGKSKTIVGLLYRLLTENQ 

RKGHSDENSNAKIKQNRVLVCAPSNAAVDELM 

KKIILEFKEKCKDKKNPLGNCGDINLVRLGPEKSI 

NSEVLKFSLDSQVNHRMKKELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKIKEVQGRPQKTQSIIILESHIICCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTPLIHRCNKLILVGDPKQLPPTVISMKAQEYG 

YDQSMMAPvFCRLLEENVEHNMISRLPlLQLTVQ 

YRMHPDICLFPSNYVYNRNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EIIKLIKDKRKDVSFRNIGIITHYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKDCVrVTCVRA 

NSIQGSIGFLASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQLIQDAQKRGAIIKTCDKNYRHDAV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G)utamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










KILKLKPVLQRSLTHPPTIAPEG SRPQGGLPSSKL 
DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 
PVHDQLQDPRLLKRMGffiVKGGIFLWDPQPSSPQ 
HPGATPPTGEPGFPVVHQDLSHVQQPAAVVAAL 
SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 
RREARAFSEGEQEKCGSETHHTRRNSRWDKRTL 
EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLKIIQLLDDYPKRFIVGANN 
VGSKQMQQIRMSLRGKAVVLMGKKTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGENWI 
FGDFMCKFIRFSFHFNLYSSILFLTCFSIFRYCVIIH 
PMSCFSIHKTRCAVVACAVVWIISLVAVIPMTFLI 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTANLL 
CLPLVIVTLCYTTIIHTLTHGHANNDSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKHYGASSCDGCKGFFRRSVRKNHMYSCRFS 

RQCVVDKDBCRNQCRYCRLKKCFRAGMKKEAV 

QNERDRISTRRSSYEDSSLPSINALLQAEVLSRQIT 

SPVSGIKGDIRAKKIASIADVCESMKEQLLVLVE 

WAKY1PGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYIVPRHCPELAEMSRVSIR 

ILDELVLPFQELQIDDNEYAYLKAIIFFDPDAKGL 

SDPGKIKRLRSQVQVSLEDYINDRQYDSRGRFGE 

LLLLLPTLQSITWQMIEQIQFIKLFGMAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYKLLPGAVATIVKPLSAIPQPTITKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 

WQWGALTTWNSPPVVPANEPSLRELVQGRPAG 

AEKPYICNECGKSFSQWSKLLRHQRIHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIICHQRSHTGEKPYKCGECRRAFYRS SDLIQ 

HQATHTGEKPYKCPECGKRFGQNHNLLKHQKIH 

AGEKP YRCTECGKSFIQ S SELTQHQRTHTGEKPY 

ECLECGKSFGHS S TLIKHQRTHLREDPFKCP V C G 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQRJHRGERPYICADCGKSFIMSSTLIRHQ 

RIHTGEKP YKCSDCGKSFIRS SHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLITHVRTHMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

QHQRIHIGENPYKNADGLIAHAAPKPPQLRSPRL 

PFRGNSYPGAAEGRAEAPGQPLKPPEGQEGFSQR 

RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 

KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 

FGLS SELLLHQKVHAGGKSSHKSPELGKS S S VLL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N«=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 
TQEKPPNPEDPPPEAVTLSTDQEGEGETPTPTESS 
SHGEGQNPKTLVEEKPYLCPECGAGFTEVAALLL 
HRSCHPGVSL 


3930 


A 


513 


273 


KTQETHIYISEHIFFPFLQGFGNLPICMAKTDLSLS 
HQPDKKGVPSDFILPISDVRASIGAGFIYPLVGTG 
SRESPLWL 


3931 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQIPFISKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVYIRSKNWA 

KVGDLLPHVSSPKIHLQYAKAKEADGRYKEAVV 

AYENAKQWQSVIRIYLDHLNNPEKAVNIVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADIIGSEDTTNEDYQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

GMPKD AK Y LFRL YMALKQ YRE A A QT AI IIAREE 

QSAGNYRNAHDVLFSMYAELKSQKIKIPSEMAT 

NLMILHSY1LVKIHVKNGDHMKGARMLIRVANN 

ISKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKKIEGMVRRPDISEIEEATTP 

CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRTFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFGEKVVAEMNRLGMMVDLSHVSDAVARRAL 

EVSQAPVTFSHSAARGVCNSARNVPDDILQLLEE 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

HIKAVMGSKFIGIGGDYDGAGKYRKKTTCKAPW 

RTSSRMSS 


3935 


A 


1 


883 


HETTPAVVQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILIFSDFKDFIFDDMYTVQKYISNPLLIGRYKCDLR 

IYVCVTGFKPLTIYVYQEGLVRFATEKFDLSNLQ 

NNYAHLTNSSINKSGASYEKIKEVIGHGCKWTLS 

RFFS YLRS WD VDDLLL WKKIHRMVILTILAIAPS 

VPFAANCFELFGFDILIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCVRYLYYQVTKDVIKEFA 
DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 
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TABLE 7 



SEQ ID NO: 


Position of end of 


MaxS (MAXIMUM 


MeanS (Mean Score) 




Signal in Amino Acid 


SCORE) 






Sequence 






1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


0.934 


29 


23 


0.928 


0.718 


30 


26 


0.978 


0.885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


192 


43 


0.930 


0.678 
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SEQ ID NO: 


Position of end of 


MaxS (MAXIMUM 


MeanS (Mean Score) 


Signal in Amino Acid 


SCORE) 






Sequence 






195 


19 


0.956 


0.860 


202 


2] 


0.982 


0.871 


203 


24 


0.957 


0.870 


207 


23 


0.954 


0.905 


224 


46 


0.955 


0.568 


225 


26 


0.942 


0.654 


228 


45 


0.961 


0.839 


231 


28 


0.994 


0.937 


232 


28 


0.993 


0.896 


234 


19 


0.979 


0.942 


235 


19 


0.979 


0.941 


238 


20 


0.987 


0.943 


244 


23 


0.929 


0.683 


250 


34 


0.884 


0.565 


256 


33 


0.934 


0.584 


258 


25 


0.934 


0.729 


259 


22 


0.969 


0.871 


264 


19 


0.952 


0.753 


265 


17 


0.975 


0.914 


266 


17 


0.975 


0.914 


271 


23 


0.974 


0.884 


274 


13 


0.971 


0.834 


275 


18 


0.980 


0.934 


278 


32 


0.958 


0.668 


280 


24 


0.966 


0.881 


281 


24 


0.966 


0.881 


286 


23 


0.928 


0.718 


291 


35 


0.991 


0.824 


293 


27 


0.956 


0.806 


294 


23 


0.952 


0.827 


301 


26 


0.978 


0.885 


316 


20 


0.946 


0.719 


320 


28 


0.978 


0.726 


327 


29 


0.933 


0.671 


331 


48 


0.903 


0.571 


345 


25 


0.996 


0.920 


349 


26 


0.903 


0.579 


351 


24 


0.951 


0.876 


352 


18 


0.944 


0.716 


353 


32 


0.992 


0.854 


354 


27 


0.945 


0.817 


355 


16 


0.922 


0.716 


356 


13 


0.959 


0.818 


357 


23 


0.986 


0.878 


358 


19 


0.904 


0.671 


359 


16 


0.988 


0.951 


360 


15 


0.981 


0.938 


361 


18 


0.944 


0.716 


362 


21 


0.984 


0.869 


363 


40 


0.979 


0.813 


364 


18 


0.883 


0.693 


365 


22 


0.962 


0.908 


366 


22 


0.961 


0.827 


367 


44 


0.941 


0.624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


372 


28 


0.974 


0.894 


373 


19 


0.972 


0.947 


374 


29 


0.968 


0.785 


375 


19 


0.949 


0.897 


377 


23 


0.962 


0.910 


378 


31 


0.974 


0.895 


379 


26 


0.969 


0.939 


380 


27 


0.945 


0.817 


383 


27 


0.945 


0.817 


384 


25 


0.992 


0.877 


385 


32 


0.983 


0.825 


386 


44 


0.924 


0.564 


387' 


26 


0.971 


0.894 


388 


19 


0.989 


0.862 


389 


24 


0.990 


0.947 


390 


34 


0.942 


0.635 


391 


16 


0.922 


0.716 


394 


19 


0.987 


0.970 


398 


36 


0.992 


0.866 


404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 


421 


19 


0.904 


0.671 


425 


28 


0.971 


0.717 


431 


16 


0.988 


0.951 


452 


18 


0.944 


0.716 


459 


21 


0.991 


0.902 


468 


21 


0.984 


0.869 


478 


40 


0.979 


0.813 


486 


18 


0.883 


0.693 


499 


22 


0.962 


0.908 


501 


19 


0.962 


0.877 


514 


44 


0.941 


0.624 


529 


20 


0.952 


0.791 


533 


39 


0.914 


0.719 


548 


28 


0.957 


0.682 


561 


28 


0.974 


0.894 


562 


28 


0.974 


0.893 


564 


18 


0.949 


0.806 


576 


19 


0.972 


0.947 


584 


29 


0.968 


0.785 


585 


28 


0.973 


0.810 


591 


19 


0.949 


0.897 


592 


24 


0.991 


0.954 


594 


20 


0.985 


0.959 


595 


20 


0.985 


0.959 


612 


23 


0.962 


0.910 


619 


31 


0.974 


0.895 


621 


15 


0.959 


0.795 


633 


26 


0.969 


0.939 


640 


20 


0.949 


0.842 


645 


25 


0.911 


0.759 


684 


25 


0.992 


0.877 


691 


32 


0.983 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0:971 


0.894 


714 


23 


0.965 


0.907 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


718 


19 


0.989 


0.862 


725 


21 


0.976 


0.851 


728 


33 


0.961 


0.895 


734 


25 


0.963 


0.660 


741 


34 


0.942 


0.635 


744 


19 


0.959 


0.924 


747 


16 


0.922 


0.716 


756 


26 


0.973 


0.864 


767 


22 


0.986 


0.943 


768 


27 


0.916 


0.758 


769 


19 


0.987 


0.970 


770 


22 


0.981 


0.933 


771 


34 


0.993 


0.893 


773 


20 


0.968 


0.939 


774 


21 


0.971 


0.945 


778 


22 


0.986 


0.943 


779 


32 


0.973 


0.846 


781 


23 


0.950 


0.857 


785 


27 


0.916 


0.758. 


786 


27 


0.916 


0.758 


788 


22 


0.981 


0.933 


793 


22 


0.986 


0.803 


794 


39 


0.892 


0.654 


797 


27 


0.965 


0.847 


810 


22 


0.981 


0.933 


823 


34 


0.993 


0.893 


825 


17 


0.962 


0.778 


837 


20 


0.968 


0.939 


844 


25 


0.984 


0.951 


845 


17 


0.919 


0.706 


846 


21 


0.971 


0.945 


847 


21 


0.971 


0.945 


890 


22 


0.986 


0.943 


893- 


24 


0.971 


0.865 


894 


24 


0.971 


0.865 


896 


32 


0.973 


0.846 


899 


31 


0.982 


0.817 


922 


15 


0.882 


0.706 


924 


21 


0.975 


0.948 


925 


21 


0.927 


0.661 


933 


20 


0.967 


0.906 


960 


20 


0.967 


0.906 


967 


38 


0.970 


0.784 


968 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic 
Acid, E=Glutnmic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine,P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible nucleotide 
insertion 


3955 


A 


235 


1272 


GPREVLAASSLADGSEEQVMAVALVRERDLSFPG 
VGDAVVNPTRWHLPAQPEMLYEGGEGRMETLK 
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SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence {A=AIanine C=Cysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible nucleotide 
insertion 










DKTLQELEELQNDSEAIDQLALESPEVQDLQLERE 

MAEATNRSLAERNLEFQ GPLEISRSNLSDRYQELR 

KXVERCQEQKAKLEKFS S ALQPGTLLDLLQVEGM 

KJDBEESEAMAEKFLEGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQEVVRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNTPCG*RAAAATISHASLPFALQPIPQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y 


3956 


A 


821 


385 


SICADRTERVG IFFYIPAGTTDEADVTHP*EGHS YL 
SNHAGIQRSSRP/SHYQGE/WHDNCFTADELQLLT 
YQLCHTY VRCTRS V SIPAPA Y YAHLV AFRARYHL 
VDKEHDSAEGSHVSGQSNGRDPQALAKAVQIHQ 
DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFKLLLEKKRSEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMMIMIE 

KESVEVAKTEKIVKADETIANEQAMASKAIKDEC 

DADLAGALPILESALAALDTLTAQDITVVKSMKSP 

PAGVKLVMEAICILKGIKADKIPDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNIPPAYMNIIR 

KNY1PNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAK1VAPKKIKLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQLIG GLG GEKTRWSHTALELGQLYIN 

LTGD1L1SSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWNIAGLPSDSF 

SIDNGinMNARRWPLMIDPQSQANKWIKNMEKA 

NSLYVIKLSEPDYVRTLENCIQFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGG STCIRLGD STIEY APDFR 

FYITTKLRNPHYLPETSVKVTLLNFMITPEGMQDQ 

LLGIVVAQERPDLEEEKQALILQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETAIKILSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NIEPMYQYSLTWFINLFILSIENSEKSEILAKRLQIL 

KDHFTYSLYVNVCRSLFEJCDKLLFSFCLTINLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVIPM 

LQEFIINRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQG YGGSKLS SLSLGQGQ 

-GPIAMKMLEKAVKEGTWVVLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWNIP 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNYGGRVTDDWDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEVVNEVASDILGKLPNNFDEEAAMRRYPT 

TYTQSMNTVLVQEMGRFNKLLKTIRDSCVNIQKA 

IKGLAVMSTDLEEVVSSILNVKIPEMWMGKSYPS 

LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 

FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 

KEYKHPPEDGVFIHGLFLDGASWNRKIKKLAESH 

PKILYDTVPVMWLKPCKRAD1PKRPSYVAPLYKT 
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SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L= Leu cine, 
M^Methionine, N—Asparagine, P = ProIine, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible nucleotide 
insertion 










SERRGVLSTTGHSTNFVIA\MTLPSDQPKEHWIGR 
GVALLCQLNS 


3958 


A 


35 


529 


GADMAKSKNHTTHNQSRKWHRNVIKKPLSQRYK 

SLKGVDPKFLGNMCFTKKHKKKGLKKMQADSA 

KAVSTCAKADEALVKPKEVKPKIPKGVSCELN+LA 

YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 

AQVQDCAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


1883 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPGIPVDPRVR 
PRVRSHLVMYLGITTGSLHKAVVSGDSSAHLVEEI 
QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 
ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 
PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 
PQIIKEVLAVPNSILELPCPHLSALASYYWSHGPAA 
VPEASSTVYNGSLLLIVQDGVGGLYQCWATENGF 
SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 
RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 
ILVA SPLRALRARGKVQGCETLRPGEKAPL SREQH 
LQSPKECRTSASDVDADNNCLGTEVA 


3960 


A 


1 


481 


SYAAPSLFVKSLYWALAFMAVLLAVSGVVIVVLA 
SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 
SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 
AWRGPQGWHWIDEAPLPPQLJLPEDGEDNLDINCG 
ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


AB012308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 


3940 


U 10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



TABLE 10 



SEQ ID 
NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


3942 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 6.400e-ll 37- 
55 



Results Include in order: accession number subtype; raw score; p-value; position of signature in amino acid 



sequence 
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TABLE 1 1 



SEQID 
NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal L29e 


Ribosomal L29e protein family 


2.3e-19 


77.8 


3941 


Sema 


Sema domain 


4e-181 


615.1 


3942 


lectin c 


Lectin C-type domain 


0.086 


-7.1 



5 

TABLE 12 



SEQ ED NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 


3941 


31 


0.985 


0.926 


3942 


21 


0.974 


0.894 


TABLE 13 



SEQ ID NO: 
of fulllength 
nucleotide 
sequence 


SEQID 
NO: of full 
length 
peptide 
sequence 


SEQ ED NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority Docket 
number 

corresponding SEQ 
ED NO: in priority 
application 


SEQ ED NO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2G 1 


787_3587 


3938 


3944 


3950 


3956 


787CIP2G 2 


787_3813 


39^9 


3945 


3951 


3957 


787CIP2G 3 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787 4887 


3941 


3947 


3953 


3959 


787CIP2G 5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQ ED NOS: 




RNA SOURCE 


NAME 




adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech 


FKD002 


3940 
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TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQ ID NOS: 


fetal liver-spleen 


Columbia 
University 


FLS001 


3937, 3940 


fetal liver-spleen 


Columbia 
University 


FLS002 


3938, 3941 


fetal liver-spleen 


Columbia 
University 


FLS003 


3940 


fetal liver 


Clontech 


FLV004 


3940 


fetal skin 


Invitrogen 


FSK001 


3940-3942 


fetal spleen 


BioChain 


FSP001 


3940 


fetal brain 


GIBCO 


HFB001 


3937, 3940-3941 


infant brain 


Columbia 
University 


IB2002 


3937, 3939, 3941 


leukocyte 


GIBCO 


LUC001 


3940-3941 


leukocyte 


Clontech 


LUC003 


3940-3941 


melanoma from cell line ATCC 
#CRL 1424 


Clontech 


MEL004 


3940 


mammary gland 


Invitrogen 


MMG001 


3937, 3940-3941 


neuronal cells 


Strategene 


NTU001 


3937, 3942 


prostate 


Clontech 


PRT001 


3938 


rectum 


Invitrogen 


REC001 


3940 


salivary gland 


Clontech 


SALs03 


3941 


small intestine 


Clontech 


SIN001 


3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord 


Clontech 


SPC001 


3940 


thymus 


Clontech 


THMc02 


3938 


thyroid gland 


Clontech 


THR001 


3942 


uterus 


Clontech 


UTR001 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1 . 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5 . An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 
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11. A composition comprising the polypeptide of claim 1 0 and a carrier. 



12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

1 6. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 1 0 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984,- 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. 

2 1 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 

23 . The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 

27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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Pages 485 to 6221 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 485 to 6221 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent etre obtenues a I'adresse indiquee ci-dessous. 



World Intellectual Property Organization 
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